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\ ABSTRACT - - .

i

\

A 20-week study was donducteo-to assess the effect of broad
speeﬁra,nutritional supplementation on energy, protein, and iron atetus7
of méintenance hemodialysis (MHD) patients. Eleven -male Caucéeiah‘

L » - o :
patients, 22-60 years, who had been on hemodialysis longerAihan 6

‘months and were judged medicilly stable served as subjects. The
| s ‘ K )
patients were either hospital outpatients or on home dialysis, and
\ ,

all but 1 was routinely dialyzed for 5-8 hours, 3 times/Week.
| A broad-spectra npthitional supplement (MJ 701L )+ was used
to suppiement the ad libitum intakes of L patients. These patients
elso took vitamin supplements in pill form. MJ 701l was conSumeq by \;
all expefimental suhjecte for at least 11 weeks-angd by 1 subject for
e2O Weeke. Seven patlents were not supplemented with MJ 701h but did
take placebo pllls in p‘ace of the vitamins.
Total energy intake of the control gfoup remained fairly -
)
constant throughout the study at approx1mate1y 2100 kcal/day, but
varied in the experimental group ﬁrgm 2500 to 3300 kcal/day, due to
variable intakes of MJ 701&. - The’ control group gained approximately
1 kg of body weight. This was accompanied hy a slight decrease in per
cent body fat, skinfold thickness, and cross-sectional fat area of the
‘.arm; The experimental group,gained about .3 kg body weight, while
experiencing a reductlon in cross- sectlonal fat ‘area of the arm and a’
significant reductlon (P( 0.05) in per cent bodx:fat and skinfold
thickness. Therefore, weight gained by both groups ‘was not depoolted

as body fat. B Lw

7

#Mead Johnson Product 7014
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Total protein intake ranged from 77- 8h g and 89-103 g/day
'in.the control and experlmental-groups, respectlvely. Both groups were i
dialyzed 3 times/week and were able to netabolically handle these'highef
protein levels w1thout adverse effect Protein'status of bothvgrOuﬁs
" was found to be adequate, as assessed by lean body welght arm—nuscle
: 01rcumference‘ percentage of hair in the anagen phase and serum albumin.
”'vA gradual reductlon in blood urea nltrogen (BUN) levels in both grouos

N

) would sepm to 1ndlcate endogenous use of BUN for tlssue protein synthe51s.
I

"In Spite of being subjeCted to the trauma ‘of surgery and 1nter—current L
/'“

vinfeotlon proteln status of the experlmental group dld not’ deterlorate
This flndlnggmay have "been due to thelr hlgh 1ntake of proteln

Both groups~obta1ned 12 Wy m%&of 1ron/day from dletary sources.
Consumptlon of MJ ?OWh by “the experlmental group 1ncreased thelr dally
iron intake by 1- T mg Slmultaneous admlnlstratlon of panenteral iron

|
obscured any beneflts whlch mlght ‘have been derlved from oral supple—

2 Y.

mentation'of iron. ~The experlmental and control groups Were -anemic

but not iron defxclent as demdnstrated by below normal Ievels of

X

hemoglobin and hematocrit, but normal levels of serum 1ron, total iron
binding oapa01ty, and per cent saturatlon of sefum transferrln

. The, use of MJ 701L as a supplement to an ad llbltum diet, was.
- llmlted by several factors such as excessive sweetness and, amount of

fluid needed to dissolve the bowder. ngh cost could also be a con51der--
ation. Subjects in the present study underwent dialysis ‘3 tlmes/week '

-

and were able o handle relativeiy generous levels of protein with no

adverse effecty Many were of normal weight and had\ﬁdequate stores of

body protein.and fat while consuming nutritionally adequate dietsdad
N _ :

libitum. Routine broad spectra supplementation would not be necessary

™



unless patients failed to censume a nutritionally adequate diet, were

‘malngurished, or were subjected to much physiological stress.

o
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v AN

INTRODGCTION \

"Primary aims of hemodialysis are to return patieﬁgsiwho
have énd-stage kidney disease to society as soon as possible, to

.-

sustain their nutrition, body chemistries, and physical'health at

Pe

zgar normal levels, and, in many instances, to maintain them in a
j

~gtate satisfactory to receive a kidney transplantf These géals are
sought at a minimum cost, time, and risk to the patient® (1).

To prevent the accumulaticn of the end products of érotein
mftabolism as well as sodium, po%aésium, and water, maintenance hemo-
diélysis patiefits are usually requested to limit their dietary intakes
of these nutrients. While some dietary restriction is necessary due
to terminal renal failure, severe dietary restriction may also limit
patient—adherenchto the diet and {ﬁfavorably alter‘food habiﬁs, thus
reducing the daily intake of many nutrients. Furthermore, the process
of hemgﬁialysisihas beg‘ shown to non-selectively remove water soluble
nutrients, as well as toxic substances, from the bloodstream of
patieﬁts. Consequently, the nutritional status of hemodialysis paﬁients
is oféen}compromised. |

’ Patients dialyzgd three times per week are able to consume
fairly liberal diets. Many, however, continue to consume insufficient
amounts of energy, restrict the quantity and quality of protein eaten,
and avoid foods providing many vitamins and ﬁinerals for fear of

becoming overloaded with sodium, potassium and/or filuid.

The object of this study was to provide maintenance hemo- °*



dialysis patients* with a broad spectra nutritignal supplement and
- ,

to assess the effect on energy, protein, and jfron status by studying

dietary intéke, hair characteristics, and several anﬁhropometric and

-

biochemical parameters.

3

# As patients approach the end-stage of chronic renal failure they '
exhibit clinical signs and symptoms of uremiay and are described ‘as
being turemic". Wheh less than 5% of total kidney function remains
conservative treatment, including diet therapy, can no longer control
the uremic state. Dialytic treatment must then be instituted, or
death will ensue. Unless otherwise specified, this thesis, relates to
patients whose uremic state is regulated by maintenince hemodialysis.

Y



. - LITERATURE REVIEW o

THE NEZD FOR ENERGY IN MATNTEIANCE ﬂﬁK&NALYSIS (MUD) PATIENTS

"During tﬁe-1960's maintenance hemodialysis, and renal traﬁs—
plantation became stSibie,‘and dietary managenent of uremia was
improved (2). Giordané'(3)~and Giovanetti and Maggiore (L) illustrated
the value of diets containing gﬁeguate amounts of energy and low levels
of high. quality protein, for ufemic patienté not requiring hemodialysis.

Prior to beginning dialytic therapy, uremic patients may have
carefully adhered to a diet restricted in protein and sodium contentﬁ In-
advertently thesediests may also have been inadequate in calories, thus
leading to the use of protein for energy and a depletion of body stores
of protein (2, S).\ Diets less restrictive in nutrients are often pre-
scribed with the commencement of dialytié therapy. In spite of more
liberalized dfets and improved appetites, many patients continue to ex-
hibit signs consistent with mild‘to severe energy deficiency (6). A phys-
ician may fail to prescribe a diet (5, 7), or the patientymay fail to. con-
@

sume a diet containing enough energy. Patients may also experience inter-

©

durrent.illness which can decrease appetite and ultimately energy intake.
» Fish and co-workers k8) prescribed diets containing 15QQ—3000
kcal and 80 g of protein for 22 female and\éb‘male patients, prior to
their discharge on home dialysis programs. All patients were ai;lyzed
éhrice weekly, using a Kiil diélyzer, and were followed for 6-42 moﬂjhs
-6%pean 18 months). Energy intake of the patients varied; depending on age,
sex, weight and activity.” The "low stable rdry-weight! value® during the
training program was uséd as the initiél weighﬁ. ‘}kight remézned un- -

changed in L patients, was lost by 1 patient, and was gained by U]

patients, when compared.with the initial weight.



0f those who gained; 25 patients gained 1-10% more weight, 11 gained
]1;20%, and S gained more than 20% (range 21-L5%). Fish aﬁd co-workers
concluded that when body weight was used as a criterion, these patients
could be considered nutritidnally rehabilitated. |

Llach and co-workers (9) used MJ 701L% as the chief source
of calories and dietary’eésential amino acidsjfof 5>hemodiélysis

patients. The diet provided L000 kcal, and 50 g of protein daily for

?

"~

I weeks. The researchers repbrted that MJ 7014 was well-tolerated;
no significant change in body weight occurred;‘and nitrogen balance .
was positive in the majority of patients. An improvement in étrengﬁh

and well-being was,reéorted by the subjects.

#* Mead Johnsog Product 701L. 'y



%
PROTEIN, STATUS AND THE NEED FOR PROTEIN IN MHD PATIENTS

Tntroduction , ' ’

Protein nutrition and the.clinical use of diets for the
treatment of chronic renal failure have been discussed (10-12).
The ultimate goal 'is to de£ermine the best dietgry prescriptign and
dialysate.composition combined with sufficieﬁt dialysis to m téin
as normal a state of nutrition as possiblé. The current tr ﬁd is to
use a more liberal diet (8, 11, 13).
' i . ; ® ,

Protein Status of MHD Patients p.

‘Protein intake : ' -~

No "best"‘dietafy'level of protein.énd amino acids for

patients requiring hemodialysis has been proposed (14), whereas 0.8 g
of protein/kg body weight is recommended for daily consumption by
healthy adults (15). The most frequently suggested level of intake
for hepodialysis‘patieﬁts félls within the range of o€75-1.o g of
protein/kg body weight{day (10, 12, ?6-19).» Approxiﬁately 0.63’g

or 2/3 of the sugéésted protein intake should be of high biolbgié
‘value (10, 1L, 16-18);. Diets providing this quantity and quality

of protein should maintain neutral or positi?e nitrogen balance (10,

16, 18); minimize uremic symptomdlogy (10, 1L, 16, 18);.and promote °

the use of endogenous urea for protein synthesis (14). Accbrding to

MacKenzie (11), there is no evidence that 0.8-1.0 g of protein/kg
" body weight/day is deleterious, provided blood urea levels are

maintained as low as possible and uremic symptomology is minimized.
_ ¥ , At

s

Patients dialyzed 3 times weekly weré prescribed a daily

U



&

~

& . ‘ -

intake of 80 g of protein by Fish_and co-workers“(B) and Pendras (13).
A méjor portion of the protein prescribed by Fish et al. (8) was of
high biologic value, whereas ?he protein'qualityuwas not spécified
by Pendpas (13). For_a_man weighing 70 kg, this represents a daily .
protein intake éf approximately 1.1 g/kg body weight. Fish and

co-workers (8) fouﬁd that th;g level. of protein intake, combined with

an energy level of TSOO-BOOO‘kcél resulted in nutritional rehabiiitafion

.of L6 home dialysis patients;;fqhey fpund an ingréase in body weight

- and serum albumin over a mean duration of 18 months. Péndfas (13)

recognized the long-term difficultieé patien£s encounter following a

LO g protein diet. These difficulties include: -‘lack of satiation,

~

\\'difficulty adhering to the diet, a feeling of fatigue, and failure

“'t0 méintain an. adequate nutritional status. Therefore Pendras
icondﬁctedba "practical" study to determine patieﬁt acceptability of
diets contai;;ng a more liberal intake of protein 'and the consequent
effect on blood levels of urea nifrogen, creatinine, albumin, énd
globulin. One group of.1h'patients consuned 80 g of protein daily
énd received thrice-weekly dialysis, whereas a second group_of 25
'patiénts‘qonsumed 60 g of proteiﬁ daily and received twice-weekly
dialysis; Pendras reported that both groups did well clinically, and
that patienﬁsAcqnsuming the 80 g protein diet "voluntarily tolerated
vthé inconvenience of additional dialysis for the‘reward of more food".
He concluded that in mainténaﬁée hemodialysis therapy, theAconCernf
should be hdw much, réther than how little,.proteinlgnd sodium. can
Be consumed without harmful effect. E

'Urea utilization

Smith and Hill (1L4) investigated the ability of diets

-



containing anNadequate level of energy and protein of high.biologic
value to produce biochemical and clinical improvenent in hemodialyzed
patienbs. They studied the level of urea nitrogen) lotal protein,
albumin, and creatinine in blood of 1 normal volunteer, 2 non-dialyzed
uremic and 3 hemodialysis patients, to determine the ability of these
subJects to utilize urea for synthe51s of plasma orotein The
difference between the level of blood urea nitrogen on da§\+\qnd day
21, the last day of the study, was determined.. Blood wvas sempled
previous to undergoin dialysis in orden‘to eliminate any variation

" in levels of‘blood urea nitrogen duye to the dialytic trestment. To

~ stUdy‘bhe extent ‘of urea utilized for the synthesis of plasma protein,”
the nitrogen portion of urea was labelled. Urea wasvdiSSolved in
water, divided. into 3-l portions and orally administered at meal-time
on day 1. mp constant diet of a modified G-G type" was éiven with o
milk and.eggs providing the dialyzed subJects w1th 0. 63 g of protein/kg
body weight. Approx1mately 0.7 g cﬁ‘protein and 27-5) kcal/kg body

- weight was consumed by the 3 hemodialysis patients. Blood urea
>ni;;o¥en decreased during the study, although body weight, plasma
creatinine and serum protein (total. and albumin) showed little change.

\

Smith and Hill felt that the reduction in blood urea nitrogen vas

~

) 1ndicative of urea utilization for tissue pr\bein synthesis. The

7

incorporation of labelled urea inte plasma protein and serum albumin
' was,51milar in the 3 hemodialyzed patients. Both the dialyzed and
non-dialyzed uremic patients incorpofaped more isctopic nitrogen
-into'plasmepfo?bin than did the 1 normal control subject. Smith:and
©Hill concluded that hemodialyzed patients have the ability to utilize .

non- protein nitrogen but to a lesser extent than the non- dialyyea

urenic patient,-
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Othér Factors Affecting Protein Statis and the Need for Nitrogen

‘ Nitrogen loss via effluent dialysate

Hemodialysis removes not only foxic materials that cause
‘ {
uremic symptomology, but also normal constituen%s'of plaSma,'including
amino acids, water soluble vitamins, and trace minerals. Unless these
substances are replaced by dietary or pharmaoeutical means,'deficiency
states may occur (20). Although protein is not lost duriné ?emo-
dialysis, because of their small molecular weight, significant
guantities of amino acids are lost (7, 20). Factors influencing uhe
amount of total alpha amino nitrogen removed during hemodialysis
include: flow rate of blood, volume of d1a1y21ng fluld, surface area
and porosity of d_alyzer membrane and duration of dlalySlS (21, 22)«
) Several investigations have been conducted to determine
amino nltrogen losses durlng hemodialysis (7, 16 20, 22-2L). A
varylng number of subJects have ‘been dialyzed with dlfferent machlnes,
for varying lengths of time and findings have been expressed in various

“

ways, such as grams of mixed protein, alpha amino nltrogen, amino

acids, free amino acids, or bound amino acids. For ‘these reasons it
is difficult toﬂgenerally state the amouht of nitrogen whlch-mlght

be lost through dialysis. | o J;,i'{ i

Total amino acids: Comty (7) reported. dlalybEr losses\of

total amino ac1ds equlvalent to 20 gm of mixed- dietary proteln per

week, in an unspe01f1ed number of patients who were dlalyzed 28—32
hours per week. Rubini and Gordon (20) studied the loss of amlno
. , x : S

acids into elfluent dlalysa e of 1y adult maintenanceihemodialysls

patients being dialyzed 1-3 times;per week', for 8-12 hours, using a

o



Western-gear modified Kiil machine. \{f dialysis occurred during meal-
time, the patients were given'their usual meal and post-prandial samples
were taken. The clearance of 18 amino-acids into effluent dialysate.was
determined for each patient 20 minutes, 6 hours, and 12 hours following
coﬁmencement of oialysis. A mean loss was feported for each amino acid
from all 12.diélytic treatments. Rubini and Gordon observed consistent
and significant losses of amino acids equlvalent fo about h.8 g of protein
per dialysis. A loss of essentlal amino acids of up to 50% of the
minimum daily requireméms~(MDR) for the adult occurred (20)

Av1ram and co-workers (23) determined the effluent losses
of 21 amino acids and ohher nitrogenous substances, including urea
and creatinine, in 1 pafients dialyzed wifh alwestern-Kiil ﬁachine.
Al]l patients were fasted overnight and duriﬂg the eollection period.
Amin‘acid losses were determined over a 3 week interval. Collection

~

periods ranged between L-65 minutes, and data was extrapolated to 8

¢

hours, the‘usuel duration of hemodialysis. The loss of essential
amino acids was found to be less than 20%‘of MDR; as défined by Roset
Lafger losses of 36, LL and L8% of MDR occurred for valine, lysine,
and threonine, respectively (23). The discrepancy oetween the loss
of essential amino acids reporfed by Rubini and Gordon.and that

reported by Aviram and co-workers, ma2y be due to differences'in the
diakyzer used and/or method of collecting and aetermining the amino

" ‘acid losSes.

— . B . .-

Total alpha amino nitrogen: Total alpha amino nitrogen

~

losses via effluent dlalysate were determined by Ginn et, al (16) in.

2 of I aneph“lc male patlents partlclpatlng in a 32-day nltrogen

bélance study.. The 2 pat1ents consumed diets contalnlng 18 g of high -

A
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qualit}Kprotein, and L g of low guality protein, and underwent two
6-7 hour dialyses per week with a twin-coil oialyzer. About 20 + 2 g
of total nitrogen;'and 2.L-3.5 g of alpha amino nitrogen was recovered

per dialysis.

Free and bound amino acids: Bound amino acids, as well as
free aminomecids‘are removed'during dialysis,. Koople and co—workers (2h)
found a meapiloss of 6.3 g (range‘h.5-7;7 g) of free,amino acids and
a mean ofv3.7 g (range 2.4-5.2 g) or bound amino acids in 7 fastins
male patlen+s whose blood was d*aly”ed twice weekly for 10 11 hours
w1th a glucose-free bath, u51ng a Kiil dialyczer. Apprqx1mately one-

‘
third of the free amino acids removed were essential amino*ecids.'
The& also noted a greater removal of free amino acids when the patients
reoeived*food doring dialysis, and when a glucose-free'dialysate bath
was used. Of the 19 amino acids found in bound form, less than one- -
fifth were essential amino acids. Giordano and co-workers (22) studied
the loss of 20 amino acids in 3 pétients who consumed 0.7-1.0 g of
protein per kilogram per day, and who were dialyzed for 6 hours every
Ii days with a,twin-coilAartificial kidney. Total loss of these 20
nltrogenous substances ranged from 2.3- 3 3 g per hour, with 2-3 times
more boundvthan free amino acids re00vered‘ Giordano and co- workers

concluded that between 1)- 20 g of amino a01ds, including peptldes, are

lost per 6 hour 'dialysis. . o \

The effect of infection

~ The presence'of an infection may influence the outritionai
status of an individual. WHO (25) has said that "the guantitative
. ' ' W ¢

effects of infections ‘on the protein needs of an individual cannot be



'stated,lsince pmey are likely to vary with the frgquehcy, severity,
and nature of the infection and other host factors, including nutritional
status". Acute infections induce depletion of body nitrogen by firstly
reducing protein intake, due to anorexia and/or therapeutic practices;
and secondly, oy increasing adrenocorticai activisy which normally
oauses an incroase in urinary nitroggn excretion. Patients with ronal
failure are also known to be more susceptible to infection (26).
Shinaberger and Ginn (27) reported elevated levels of bﬂﬁ;od
urea nitrogen, and gradually declining levels of serum albumin in 1
male patient who developed a Iow—grade'fever and pericarditis, and in
1 male patienp who developed duodenitis and transient hemorrhage.
They observed that diets. contaiming 0.75 g of high biologic value
protein/kg body we1ghﬂ’w1ll permlt nltrogen equlllbrlum in patlents
dialyzed twice-weekly but not sufferlng from infection. The Q;gg;ﬁg
of decreased levels of serum albumin led Shinabérger and Ginn to con-
clude that this level of protein intake does not provide sufflclent
reserve to accommodate excessive body catabolism during perlods of
stress. :Infection isqalso known to cause reduced levels of serum
transferrin and total iron bihding capacity, according to Ooi and
co- workers (26). Quoting the work of Jarnum and Laésen these authors
state thatusllghtly increased turnover rates of serum albumln and N
transferrin are ‘seen durlng states of infection.’ Ooi et al. concluded
that more research is necessary to 1nvest1gate the p0581ble role of
serum transferrin in host defense and resistance to 1nfeotlon in
. patients with crronic renal failure\(26). |

Giordano and co-workers (22) used the concentration of

plasma amino'goids to study the effect of infection on the protein

L&
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status 6f hemodialysié patients. They compared the plasma concentration
, . : \

of 21 amino acids in 5 normal subjgcts, with 2 groups of hémodialysis™

'patients, following a 12 hour fast.. The hemodialyzed su%jecbs usgally

3

ate "liberal" d%ets containing 0;7’1’9'5 of protein/kg bpdy,weight/
day. The first group of S hemodialysis patients were émbulatory gnd
were described as "doing very>well". The second‘group of 3 hemodialysié
patients were hospitalized with gigns of infected wounds at the site

of shun£ implantation.. In both groups of patients, the amino acid
profile was not completely normal. The group of émbuiatory patients

had fairly normal, or high levels of plasma aminé_aéids, includ;ng tHé
essenti§l‘amino ééids. Fairly normal levels of plasmé amino acids.

were al;o'found in the grg%b othospitalized patiénps, except for
slightly reduced levels of methjonine and isoleucine. Giopdano et al.

felt that the high protein intake had "counterbalanced the tendency

to deplete amino acid pools in infection". Furthermoré, "once infection

" starts things get worse at rather a fast rate.. Reduced appgtite,

increased caiaboiism and a shift in prbtein syntfesis with an enhancéd
formation of globulins . . . cause the patient to>gg doynhill.".
Giordano and co-wgrkers concluded that low protein diets are contra-
indicated in patients subject to freqﬁent dialysis. TheyYSﬁggested \
that hemodialysis patients be pfescribed diéts containing.a normai, ,
intake'of protein. ’

Coles (28) described the effects of inter-current i¥§zction
: N e

on body composition of 2 hemodialysis patients who were repeiviné&g '

- 50 g protein diet. One patient had an infected pelvic hematoma,
- whereas the other- patient had jAundice and abdominal éepsié.- With

infection, body weight, body fat, and lean body weight were decreased

S



. < . '
in both patients.

The effect of surgery

- . 1 . X .

Surgery, as well as fever, is a catabolic state which may
increase protein requirement (19). Ginn and_co-workers (10) described
the effect of surgery on the nutritional status of a 17-year-old male

ery Y
patient who had been dialyzed 2-L times weekly for 3. months. He was
- N T
participating in a 37.day study to investigate the effect of quantity

and quality of protein intake on nitrogen balance. Prior to the study
3} J

this adolescent patient was consuming LO g of protein, of which 0.45 g/kg

body weight was of high biological value. During the first 14 days

of the nitrogen balance study he consumed 1.11 g of protein: of high
biologic value/kg body weight/day. Nitrogen balanc® was found to be
slightly positive, peripheral neuropathy disappeared, serum albumin

5 \.M ' .
levels rosg from 3.4 to L.0"Z/100 ml, and pre-dialysis levels for

blood ureaﬁnitrogen rose from S4 to 90 mg/100 mL. A bilateral neph-

rectomy wés performed on the 15th ddy, with glucose given intravenously
fogrg/days post—opératively. lThe diet was gradually increased to

0.75 g of high biologic retein/ké body weight. During the'Th—day
period following surgery, negative nitfogen balance éersisted, serun
albunin decreased to 3.8 g/100 ml, and blood urg nitrogen levels
increased to above4120 mg/100 ml. SubseQuegggi??a positive nitrogen
baiance was observed, and serum albumin rose to 4.2 g/100 ml. After

.h2 days, serum levels of total amino nitrogen:épd the essential amino
acidé_‘ remaine:{“’;«ithin normal range, and pre-dialysis levels for blood
urea nitxogen declined to a mean of 51 mg/100 ml. Ffom.the results

of this study, Ginn and co-workers coﬁbiuded that'a diet containing'

Q)

e
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o
0.75 g of high biologic protein kg body weight is necessary to maintgin
: 9
-~ a slightly positive nitrogen balance, and to maintain normal levels of
. Al e
serum albumin.

-

The effect of drues

-

The administration of drugs to combat infection also affects

protein status. bavjd and co-workers (19) reported that increased
intakes of proE?}n mayﬂbe.reqf}red by patients who are being treated
with broad speéira antibiotics. These drugs kill colonic bacteria,
thereby decreasing the amount of hydroﬂ§§is of urea in the colon.
Consequenﬁiy, synthedis of non-essential amino acids from endogenous

o
sren is reduced.

The Value of Nitrogsn Supplementation

The dietary implications of replacing amino nitrogen lost
via hemodialysis have been discussed. Rubini and Gordon (20) felt
that diet could supply enough nitrogen to compensate for the 1.8 g of

protein gnd essential amino‘aéids lost in effluent dialysate. Young
and Parsons (21) wlsé recommeﬁaed adequate dietary protein, accompanied
by sufficient energy to minimize thevuse of protein for energy. They
felt that the addition of selected amino acids or protein hydrolysates
to the dialysate‘bath was an expensive way to compensate for nitr&gen
losses. |

L]

Aviram and co-wdrkers (23) suggested that diets containing

/!
7

0.6-0.7 g of protein/kg body Weighf/day should compensate, for even
large’'losses of amino acids. Ginn et al. (16) recommended a daily
intake of high biological value protein of approximately 0.75 g/kg

" body wéight.‘ They found that this amount was needed to maintain



3
. ‘ )

equilibrium or a slightly positive nitrogen balance as well as a
. L

normal concentration of serum albumin in anephric patients dialyczed
twice weekly. Comty (7) has suggested an even higher intake in order
to achieve nitrogen.rctention. She stated that daily prgiein intake
should not be less than 1 g/kg ideal body weight plﬁs 3 g of additional

protein to replace amino acids lost during dialysis.:
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TRON STATUS AND THE NEED FOR IRON IN MHD PATIENTS

v Introduction

The role of the kidney in the regulation of erythropoiesis
and its relationship to renal anemia has only been investigated within
the past decade, although anemia has been linked with renal aisease |
since 1835 (29). Anemia is one of the most common manifestatidns of
chronic renal djsease and invariably occurg (30-32). 1In early renal
failure, anemia may be mild, becoming more severe as the disease
progresses. The severity of the anemia correlates poorly with the
degree of uremia; in some patients; the anemia remains fairly constant,
in others, if rapidly progresses (33). Generélly, the anemia stabilizes
at hematocrit values ranging between 15-30% (29).

1

‘Characteristics of Renal Anemia

Morphological characteristics

Blood: Erythrocytes in peripheral blood samples‘ére usually
normocytié, normochromic (29, 32, 34). Hypochromia is uncommon unless
blood loss has occurred, thereby creating a deficiéncy in the total
content of body iron (31, 33, 35). Occasionally, erythrocytes éppear
macrocytic with some "burr cells" observed (29, 32, 3L). ‘ |

Bone marrow: Aépifates of marrow cells appear morphologically
normal (33, 36, 37). Although normal or an increased number of reticu-
lloéytesvis observed, the number is less than would be éxpectéd for the
degreé of anemia (29, 31=33). >Marrow has been reported to be satur-

ated with iron‘in both non-transfused patients and in those who have

- previously received blood transfusions (36).

a



Clinical characteristics

Clinical symptoms usually descrided b& personé who have
iron deficiency anemia include: general weakness, fatigibility,
dyspnea on exertion and headache. Reduction of the level of hemoglobin
brings a proport}onaliincrease in the incidence of the é&linical signs
of pallor of the skin, mucous membranes and nails. Fingernails may
also be thin, brittle and display longitudinal ridging. Instead of
’being convex nails wili occasionally appear concave or spoon-shaped
(38). When hematocrit levels drop below 25% uremic patients become

tired and breathless (39). < .

Iron Status of MHD Patients

TIron intake
The 197L dietary allowance reCOmmended for men is 10 mg/day
(15). A "palanced average American diet" supplies approximately 6 mg
of iron per 1000 kcal (L4O). Protein and potaséium-containing foods may
be regtricted in hemodialysis patiénts and therefore; intake of iron,
B-complex vitamins, calcium and ascorbic acid may also be reduced (L1).
In 1966,APendras and Erickson (h?)ioutlined the results of
a* 7-day record of the food consumed by 5 hemodialysis patiehts. 'ﬁQst
: e ,
of the patients ate more than the prescribed diet whigh specified
'hO g of protein and hQQ mg of sodium. The mean dietaryAinﬁake of
iron was approximately 12 mg. In general, diets of patients iﬁgésfing
more than L0 g of protein met tﬂe recommended level of irén. In 1968,
{Comty et al. (hB) reported the results of Eééearch conducted p§ study
_the dietary requiremenf for iron, énd to determinebwhether.routine

blood transfusions could be withdrawn from paﬁients who had previously

’



'
received multiple transfusions. During a 3 year period, 15 subjects
consumed a 60 g protein aiet which was calculated to contain 9-11 mg
of iron. A mean of 3.6 units ofbblood per month was required during
the third year to maintain hematocrit levels of Zé% or above. Mean
serum iron of 139 mg/100 ml was within the normal fange, and mean
serum transferrin.saturation of 57% was in the upper-normal range.
Theoretical iron balance was a positive 6.2 g, and was estimated by

5 :
.subtracting the 900 ml monthly blood loss and ménstrual loss from
iron supplied via blood transfusion. The following year a Thigher
calorie diet containing a greater proportion‘of high biologic value
protein®, and a calculated iron content of 12-16 mg was consumed.
The 15 patients were able to maintain parameters within norma% ranges,
as indicated by mean serum iron levels of 80 mg/100 ml and a serum
transferrin percent saturation of 28%. A mean of 0.46 units of
blood was transfused monthly to maintain hematocrit levels aBove
15%. Serum‘iroﬁ and transferrin per cent satufation were maintéined
within normal fange’for a year, inspite of décneased amount s pf'blood
from transfusions, and illustrates the beneficial effect of diets
containing increased quantities of iron, high biologic value protein,

.and eﬂergﬁ.

-Iron absorption

Intestlnal absorptlon 1nfluences the supply of iron to the
b&dy. Appr0x1mately 10% of dietary iron-is absorbed by healthy adult
males, and this increases by a factor of 2 or 3 in iron deficient
individuals with normally functioning kidneys (15).- Comty et al. (h3)’
found that 10 hemodlaly51s patlents absorbed a mean of 51 .0% of an



administered dose of S9FeCl3 (range LL-88%), whereas 2 uremic patients )
not requiring dialysis absorbed 8.0% (range 3-&3%).and 2 healthy
controls absorbed 16.5%.(range 13-20%). Similar results were reported
in hemodialysis patients by Eschbach et al. (LL), using a double
) ‘ S .
‘isotope technigue. They found a mean absorption of 58% in 16 subjects \
whd had a mean transferrin saturation of 12% and therefore were con-
sidered iron deficient; a'méan absorption of 3.5% in 8 subjects who
had a mean transferrin saturation of 30% and were considered to be
in nommal iron balance; and a mean absorption of 3;6% in 10 subjects
who had a mean transferrin saturation of 82% and were considered fo : Ve
have increased iron stores. In a 1974 review article, Koch et al.
(45S) reported the results of a study originally published in German
which claimed to confirm the findings of Eschbach and co-workers (hh).
Several workers havebused a whole body counting technique.
Koch et al. (L5) found that hemodialysis patients with iron depleted
stores absorbed iron at levels comparabie.to iron-depleted patients
with hormally functioning kidneys (hS).' They concluded that iron
} absbrption is dependent on iron stores in the marrow, Bfozovich et
al. (46) found retent.ionl of %9 Fe, after 1l days, to be 31 2%4n 77
patients reported as being iron deficient, whefeas; 6 patients |
described gé being‘"anémic but not iron deficient® retained'11.3%.'
Lawson and co—w&rkers (L7) measured whole-body radioactivity 20 days :
after the administration of oral 59 Fe. Mean absorption of iron Qas
2% in 10 patients consuming a LO ¢ protein diet which was not supple-
mented with oral iron. Lawson and co-workers cénqluded that ﬂdﬁsorptign
did not appeér to be reléped to ﬁhe patients!' iron stores,'béing

distinctly lower than normal in both those with iron overload and in' "
It ) , ‘ '
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two patients with iron deficiency." Unfortunately, the authors did
not comment on the iron status of their patients, nor on the iron

content of the diet consumed.

Iron utilization

The normal individual utilizes approximately 80% oftintzf-
Venoué radioiron for hemoglobin formation, but decreased utilization .
méy’be observed in patients with abnormal erythropoiesis (h8).  Eschbach
and cofwofklrs (37) gave.radioiron iﬁtravenously to 13 hemodialysis
patients of \unspecified iron status. They utilized a mean of 55% of
the radioifon (range 1@—106%)3 Mean red cell utilization of 83%
(range 67—96%).was determined in 3 of u'patienté of unspecified iron
status ﬁho were studied by Carter et al. (L9). Lawson and co-workers
(L7) administeréd iren intravenously to 10 male and 5 female paﬁients
and observed a mean incorporation of 2L% (range 9-59%) into erythrocytes.
Lawson et al. suggested that differences in the duration of d1a1y51s
the dlalytlc process used, or the amount of hemolysis as p0331ble
reasons for the differences between their results and those reported .
by Eschbach et al. (37) and Carter et aluA(h9>{

Utilization of orally ingésted iron far hemoglobin . synthesis
was found by Brozovich and co-workers (L6) to be greater than L5% .
in 12 of 13 patlents (range hS 79%). One iron-laden‘patient utilized
219%‘pf the radioiron dose, whereas 66-78% was.utilized by individuals
who were déscribed as béiﬁg iron deficient. Unllke Carter et al. (L9),

_Brozov1ch et al. felt that hemodialysis patlents‘effectlvely utllize

'lboth,orally and parenterally administered iron,



Iron Loss

Non-dialyzed men

Iron loss, if it exceeds dietary intake and absorption,
produces a negative iron balance. Healthy male adults 'lose approxi-
mately 1 mg of iron daily (LO) via the gastrointestinal tract, skin

and urine (50).

~Dialyzed men

Men undergoing hemodialysis experience blood losses due to
the dialytic treatment. .Tﬁése losses are in ;ddition to the daily
losses which occur in‘healtgy adult men. Blood losses of 5-20 ml per -
diélysis hdve been reported as being commen in hemodialysis patients (L6),
‘ and'ﬁhis can represed% an elgmental.iron loss of 5-20'mg per dialysis
(11, Lb). Assumigg 12 dialyées per month, an iron loss of 60-2L0 mg
can occur. Comty et al. (L3) éalculated a theoretical iron balance
“and found that a.negative iron balance occurred, irrespective of
dietary iron iﬁfake, when the mbnthly blood loss exceeded 250 ml. If
the monthly iron loss was reduced to.125 mg, dietary intake, rate of
~absorption, loss‘ihrough the skin, and féeces, and uptake from the
dialyzer became important factors in'determining iron balance.

There appears to be no inforﬁation in the literature
regarding the usual loss or gain of iroﬂ via the Gambr; hemodialyzef;
howe;er, Lawson and co-workers (L7, '51) have investigated the loss
;%Qﬁ gain offiron occurring in the twin-coil hemodialyzer. Although ;
they experienced some‘techqical difficulties, these authors'concluded
that the amount of iron gained is directly depehdéht upon ‘the iron

content of the water supply. The amount of iron lost into effluent



dialysate is small.

Erythrocyte Hemolysis
‘i
f -

patients, thus reducing erythrocyte lifespah. Eschbach et al. (37)

Increased hemolysis occurs in maintenance hemodialysis

reported a mean erythrocyte half-1ifé-ef 33 days (réngé 14-€9 days),

as Compared‘to ?he normal half-lifebgg 65 days. T;ay also observed

that increased duration of hemodialysis failed to improve erythrocyte
lifespan in § patie;ts studied for 10-35 months. Although the dialytic
process may cause mechanical Injury to the erythrbcytes, the degree

of uremia is of~ greater importanée in determining the amount of hemolysis
'(29). The increased heﬁolysis, observed intrﬁ#asbularly in uremic

patients, has-been attributed by some workersﬁﬁo‘an unknown factor i?’
the blood rather than to defective erytﬁrocytes per se (31, 32, 3L, LS).
However, Yawata and ¢o-workers (52) recently stated that uremic blood
cells in some pétients are actually defective and therefore prone to
premature destruction. Using in vitro and in vivo methdés, these éuthors
showed that erythrébytes in affec£ed patients havé.a decreased activity
of the hexose monophosphate shunt pathway and thus the cells undargo
prematuge destrﬁcéion. Furthermore, they observed a red cell survival
‘rate one-third of normal in 1 "severely affected patient“ vhen the
dialyzing fluid cqnfained tap water, Tﬁe survival rate became *"com- N
pleiely_normal" ﬁhen the same patient was dialyzed for 12 weeks usiné
de;ionizea water, rather than tap water. Chloramine (NH,Cl), the
additive used to ;hlorinate'tap water, was found to "potentiate"

the tendency of uremic red cells to hemolyze prematurely. Use of

chloramine-free water for the dilution of dialyzing concentrate



was recommended.

Renal Erythropoietin Factor (REF) Production

Qnemia of chronic renal failure is primarily due to failure
of the damaged kidney Yo produce REF therefore, the conversion of a
plasma globulin into blolov1cally active erythropoietin is pdvtlally
or completely abolished (30-32, 3L, 35)" Because erythropoietin
regulates erythropoiesis, reduced blood levels of this substanée

results in decreased stimulation of the bone marrow (29, 32, 3L, LS).

Bone Marrow Activity
]

Uremic toxins have a depressiﬁg'effect on the bone marrow,
therefore, marrow response to the limited supply of erythropoietin
may be reducéd (29, 30, LS, 53). Bone marrow in maintenance hemodialysis
patients is capable of producing a normal number of red-ﬁlood cells,
bu£ is not capable of méki;g the increased number of qells required
to compensate for the severe degree of anemia (29, 31, 3L, 37). Tﬂe

anemia is described, therefore, as being hypopro&ifefétive in nature

(29, 32, 37).

Iron-Supplementatidn

g Because iron deficiency complicates the picture of renal
anemia in maintenance hemodialysis patients, several methods have been ‘
used to improve their iron status. Blood transfusions have been used,

but are not a popular means 6f treating iron deficient patients because

of the risks involved (36, 49). TIron given parenterally by-passes

]



the intestinal absorptive mechanism, thus excessive administfation
may result in hemosiderosis (ShL). |

Others have given iron orall;axg treat the anemia. .Strickland
and co-workers (SS) stated that iron administered orally is unlikely
to cause chronic overload, and can be effective, although the effective-
ness éompared to parenteral iron is unknown.' They conducted a double
blind, cross-over study with Bp patiehts wno consured 100 mg per day of
"elemental iron, given as ferfoﬁs sulphate, during a 12 week treatment
period. Mean and standard deviation of serum iron was 87.6 + 18.6
ué/10"ml for the treatment perioéﬁ compared with €6.8 + 13,2 ug/100
ml during the control period, when a placebo was gi;en. The difference
was highly significant (P<0.01). Results of treﬂd analysis indicated
that,patients treated with oral iron\showed significantly greater

improvement (P€ 0.05) in hemoglobin, hematocrit, mean corpuscular

volume and red cell volume than patients treated with a placebo.

L hemoglobin concentration at the end of a 12 week
;‘was only 1.3 g/100 ml higher than at the end of

Lht, patients coﬁsuming the dron supbiements reported
:_éathless. The authors felt that 100 mg of élementa;
;gily was sﬁfficient to compensatg"for iroﬁwibsses duriﬁg
Brozovich et él. prescribed 600 mg of ferrous sulphate
3 mon hs to 1 female and 2 male patiénts th had decreased
l;ireS/and were therefore considered to be iron deficient;

‘and to 3 male patlents who had normal stores of iron in the marrow.
Whereas the latter group maintained thelr iron stores, the iron

‘ deficient group fhiled to replanish their stores follow1gg treatment.

These authors re. ommended ﬁprolénged oral iron therapy" (L6). ‘Crim

p



‘and Calloway (56) proposed a nutrition program which could be used
for adult patients cn hemcdialysis. The mineral supplement COnpained
5 mg of elemental iron per 800 kcal (or 6.25,mg/1000 kcal). They
felt that this level of iron was sufficient to prqvide for the usual
fecal and dermal loéses encounterad in patients undergoing hemo-

dialysis. .



EXPERIMENTAL PROCEDURE

OBJECT

To study the effect on energy, protein and iron status of
superimposing 2 broad spectira nutritional supplement on the daily
diets of urenic patients undergoing maintenance hemodialysis.

SUBJECTS

-

Twenty-four patients judged medically stable and reliable
were infoy@gd of the study, and asked if they wished to participafe.
Althouzh 16 agreed, only 5 patients Volunteered to consume 1 can of
MJ 701L and the supplementary vitamin pills daily. The remaining 1
patients conditionally agreed to particimate; they wished to consume
only the vitamin pills. Unknow? to the patients placebo pills, iden-
tical to the vitamins taken by the experimental group, were‘given to
the control group. Two groups were formed: the control group (11
sﬁbjects) and the experimental group (5 subjects). Two female subjects
in the control group and 7 female subject in the eggerimental group
were uniable to comnlete t%e study due to renal transplantation and
major surgery, respectively. As energy, protein, and iron reqiirements
of women differ from men, information collected from 2 remaihing female
subjects in the control group has been excluded. Data is presented for
the 7 and L male“subjecté who served as thez control anégbxperingntal
groups respectivelf (Table I). .

At the beginning of the study, all subjects had been on
maintenance heﬂddiélysis longer than 6 months, and were either

hospitél out-patientg or on .home dialysis. With the exception of

26
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TABLE I

9

)

Description of subjééts.

Marital Initial

Subject Sex Status Age Height  Weight Kidney Disease1
Control years cm kg
Group
1 Male Single 22 172 50.8 Familial nephritis
2 Male Single 38 146 51.L Fanconi syndrome
3 Male Single 3L 197 76.6 Chronic
glomerulonephritis
L Male. Married 29 172 60,2 Chronic
: ) 2 glomerulonephritis
5  Male Married L7 7L 69.2 Chronic
' glomerulonephritis
6  Male Married 60 167 . 52.0 Chronic
. . glomerulonephritis
7 © Male Single 28 1€9 67.8 Essential
~ : hypertension
§  Mean + sp 37413 171415 61.1+10.3
PO . e
Experimental
‘Group
8 ° Mele Married 53" 167 63.5 Chronic ..,
‘ ‘ ' glomerulonephritis
9 Male Single 29 173 69.0 Chronic
" . glomerulonephritis
10  Male Married L6 179 82.2 Chronie -
glomerulonephritis
11 Male Married 57 182 89.1 - Polycystifz kidney
» ' disease |}
Mean + SD? bS+11 17547 76.0+11.8
1 i<

The underlying kidney disease responsible for the uremic state.
Subject 7 was anephric; the remaining subjects were bi-nephric.
ggMean.: standard deviation of the mean.
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subject 7, each was dialyzed 3 to 8 hours thrice weekly A glucose-
free dlaly21ng fluid was used by all subjects. Elght ménths previous
to, and during"the"Etugy, de-ionized water was used to dilute the

dialyzing concentrate. Table II describes the hemodialysis data.

STUDY PERIOD

The study was conducted dﬁfing sumer and autumn, with the
first subjects beginning in mid-June 1973. Each subject participated
for 20 weeks. Details of the schedule are outlined in Appendix Table

‘)I

OBJECTIVE METHODS USED FOR THE EVALUATION OF NUTRITIONAL STATUS

Dietary Intake

Food

The 11 subjects were encouraged to eat the. same food they-
usually ate and to follow the same habits established prior to the
study. They were also asked to continueftheir usual pre-study .
phy31cal act1v1t1es, no attemgt was made to influence or change either
the energy 1ntake or expenditure of the subjects.

A 7-day intake record was used to assess usual daily food
intake; as food consumption and‘eating habits of maintenance hemo-
dialysis patients had been observed to vary between week- days and
week-ends,’ and between days of hemodlalysls and days when hemodialysis
was not required. ‘Three 7-day intake records were kept by ‘each subject.
The control group recorded their food consumption during weeks

2, 8-9 and 20, whereas the experimental group recorded their
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consumption during the pre-study period, and then during weeks 5-7
and week 20. The experimental group was also‘asked'to record the
amount, time and the way in which the MJ 7014 was consumed. Appendix
Table 2 outlines the format used for the intake record.

Each food item recorded by the subjecté was coded according

to Composition of Foods. Handbook No. 8 (57), and the nutrient

compositioﬁ calculated by computer. The 7-day totals and respective
mean intake per day were computed for energy, protein, and iron for

each of the 3 food record periods.

Nutritional suppiement (MJ 7014) | N

The nutritional supplement used Qas Product 701k, an
experiaégtal reﬁal diet produced and.supplied by Mead Johnson Canada.
This product was selected because it providéd a source of energy;
contained essential amino acids as the major source of nitrogen; had
a broad spectra of vitamins and minerals; yet was restricted in sodium
and potassium content; See Table III for the nutritionél composition,
and Table IV for a list of the ingredients of MJ ?O1h;4 |

To test for acceptability samples of both the imitation
orange and strawberry flavored powders were diluted Qith water according
to‘directions and taste-tested by hem&dialysis patients and staff.
Although subjectively described as."sweét"; both flavors of MJ 7014
were éqceptable. To encourage consumption of the supplement, recipeé
and suggestions of how MJ 701L might be incorporated into other foods
were given toveach,patienp (Appendix Table 3); ‘

In addition fo their usual food iﬁtake, tﬁe expéfimental

group consumed MJ 701, ad libitum. Each subject was encouraged to
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TABLE TII

' 1
Nutritional cormmosition of the supplemsnt (MJ 7014) .

Enerpy 1600 kcal Fat soluble vitamins

Per cent of calories _ Vitamin A 5000 IU
Protein 5.3 Vitamin D ' Loo 10
Fat 2.8 Vitamin E 30 TU
Carbohydrate 91.9
_ Water soluble vitamins
Total Protein 21.0 g T
Thiamine 1.4 mg
Elemental amino acids: _ Riboflavin 1.7 mg
L-isoleucine T.hog Niacin 18.0 mg
L-leucine 2.2 g Pyridoxine 2.0 mg
L-lysine 1.6 g Pantothenic acid 10.0 mg
L-threonine 1.0 g Folic acid 0.1 mg
L-tryptophan 0.5 g Vitamin B, 5.0 meg
L-valine 1.6 g Ascorbic' a&id 60.0 mg
L-mathionine+ ) 2.2 g Choline 85.0 mg
L-cystine ) :
L-phenylalanine + ) 2.2 g Minerals
~ L-tyrosine’ )
L-histidine 1.0 g Iron o 12.0 mg
. ‘ Copper 1.5 mg
Zinc 8:0 mg
Fat L.8 g _Manganese . 2.0 mg
' Todine 140.0 mcg
Carbohydrate 368.0 g
Electrolytes
Sodium 185.0 mg
Potassium ' 310.0 mg-
Calcium 520.0 mg :
Magnesium : -100.0 mg y
Phosphorus : 180.0 mg ‘
Chloride 400.0 mg

A

Sulphur 550.0 mg

.1The amount of nutrients contained in 1 ‘can or 403.6 g of MJ 7014

A"



TABLE 1V

Ingredients contained in the nutritional supplement (MJ 701h)1.

[

&7

Corn sy7ﬁp solids, granulated sugar, whey protein cghcen-
trdte, egg white solids, corn oil, malic acid, calciunm carbongte, .
L-histidine mohohydrochloride monohyirate, L-methionine, cit#ic acid,
fumaric acid, L-phenylalanine, L-leucine, L-lz§;?e;monohydrgéhloride,

. L-valine, magnesgium phosphate diﬁasic, L—iSGleucin#, artifieial flavor,
: - o ' S/ : '
choline bitartarate, L-threonine, L-tryptophan, potassium citrate,
/ : LY
s

polysorbate 60, artificial color, ascorbic aoﬁd; sodiumlbitrate,
) s ¢ /: .
glutathione, dried ferrous sulphate, zinc/;ulphate, d-&{ -tocopheryl

acid succinate, niacinamide, calcium panfothenate, vitamin A & D
‘ ) v «
powder, manganese sulphate, cupric sulphate, pyridoxine HCl, riboflavin,

thiamine mononitrate, potassium iodide, folig acid, vitamin B12.'

-
—

.
e N v
N (.

/
A\
"The ingredients contained in™ can or’403.6 g of MJ 701L.

32



consume 1 can of‘NU 705& per Qay which could supply 1600 kcal and

21 g of protein of high eiologic value (Table III). The liquid

used to dilute the pe;der was included as part of the daily fluid
allowance of each subject. To prevent and/or reduce the loss of
nutrients during.hemodialysis'(11, 58), subjects were asked to consume

most of the MJ 701} after the completion of hemodialysis, or several

hours prior to hemodialysis.

Vitamin supplements

Maintenance hemodialysis patients ﬁsually have a greater

need for supplementary vitamins than does the normel individual (11,
58, 59). They may consume limited amounts of foed from somé food
groups. >Food may be prerared to deliberately reduce the sodium and
potassium content but other water soluble nutrients may.aiso be
_leached from the food (7). Vitamins are also lost during hemodialysis
treatment. Thiamine, riboflavin, niacin,.pyridoxine, paqtothenic
acid, folic acid, and ascorbic acid are of particular concern. Both
V?Qhe experimental and control‘groups were given suppleﬁents to be
‘taken post-dialysis, previous to or following a meal. The control
group, however, were given placebos which were‘iﬁdistinguishable from
~the capsules and tablets given the experlmental group (Table V).
Ascorbic aC1d has been reported to Shorten the prothrombln time of
‘ anlmals receiving coumarin antlcoagulant drugs (60, 61), therefore
the subjects were asked to consume the v1tam1n capsule and antl-
coagulant drugs several hours apart. |

| In additéon to the supplementary pills;_bétﬁ—grg%ps also 

' took any medications prescribed prior to, or during the study. These

e
T



TABLE V

.Nutritional ?omposition of the vitamin capsule and folic
acid tablet’ consumed daily by the experimental group.

Capsule Content
Thiamine mononitrate 30 mg
Riboflavin 15 mg
Niacinamide 50 mg
Pyridoxine HC1 5 mg
Calcium pantothenate 20 mg L
Ascorbic acid 40O mg

Tablet -
Folic acid 5 mg

/

YThe B + ¢ 1400 rmulti-vitamin capsule and folic acid tablet were pre-
pared and provided gratis for the study by Mead thnson»Canada,

- Toranto, Canada.’



included: vitamin preparations, calcium-containing compounds, phos-
B phate and potassium-binding agents, and dihydrexytachysterol (Tables

V1, VID). :

Anthrqpométric Evaluation

Height and weight : - .

At the beginning of the study, the subjects were asked
their ‘height, which was recorded. 'The’atﬁeﬁding nephrologighkg evaluated .
the state of hydration of each subject and judged the post-dialysis,
weights of week 1 to be "™ideal dry weiéht". Each subject was weighed
'using the same balance during weeks 1, 9, 13 and 20. To reduce the
influence of the‘State of hydration weight was recorded immediately

i

post-dialysis.

Mid;arm circumference

,?he.mid-arm cirguﬁference was~determined.on the dominant
.sidg of the body with the éﬁbjects standing erect but relaxed (62-65). »
Anatomically, the site was located mid-point between the acromion of
the scapﬁla and the olecranon,‘as described by the Committee on
. Nutritional Anthrbpometry, Fddd and Nutrition Board, National Research
Council (éL). A fibergléss tap; measure was held fi;mly, and encircled
the érm withoﬁf indenting‘the skin. One reéding’was taken #ef meaéure-‘

-

ment, with all values rounded to .the nearest 0.5 cm. Measurements

were done, post-dialysis, during weeks 1, 7, 13 and 20,

 Skinfold calibration

f 4

Lange skinfold calipers, which exerted a stahdafé:jaw.f

pfessure of 1O.g/mm2, were used to determine the skinfold thickness

-



TABLE VI

Additional Vitamjns1‘consumed daily by the experimental group.

)

| Daily
Subject ~ Vitamin preparation . Dosage Frequency
8 Folic acid ’ S mg *  once
Vitamin capsules 2 . once
9 Folic acid 5 mg . once
10 : None taken - --
1M Folic acid . 5 mg twice

1Pre-study vitamins which weré consumed in addition to those provided
during the study. : ) ;
Composition unknown. : : . ¢



TABLE VII

Composition of the vitamin preparations consumed
during the study by the control group.

IS

_ J{ \ Daily
Subject Vitamin preparation . / ‘Dosage Frequéncy

1 Multicebrin| 1 capsuie | once

2 None taken - -

3 Multicebrin¥\ 1 capsule once

N Mulicebrin’ "1 capsule once

S None taken - -

6 Folic acid 5 mg. twice

7 None taken - -

TMulticebrin is produced by the Eli Lilly Company. One capsule contains:
vitamin A, 1Q,000 IU; vitamin D, LOO IU; vitamin E, 10 IU; thiamine,

., 3 mg; riboflavin, 3 mg; niacinamide, 25 mg; vitamin Bg, 1.5 mg;
pantothenic acid or derivative, 5 mg; vitamin B12, 3 mecg; and ascorbic

acid, 75 mg.



of ‘the triceps and sub-scapula. A1l calibrations were performed on
the dominant side of the body, with the subject standing erect though

relaxed ((2-fj Iricens skinfold thickness was determined at the .

anatomical §f ‘@ mid-wiy between the lateral margin of the

f scapula, and the tip of the olecranon. A

acromial pro

EQration was conducted at the anatomical site located

immediatey fow.the tip of the scapula bone.". Extending medially up-

o«

ward and 13 rally downward, a crest was formed at a L5° angle to the

backbone. }uble thickness of skin plus sub-cutaneous fat was grasped

with the lef} 3humb and index finger, and the calipers applied 1 ch

away from thi,yi gers in the laterally downward position (66). One.tri-

ceps reading was taken;'then one sﬁb—Scapula reading. Alternate readings

were done untilgh,total,of 3 readings were obtained for each site.

Readings werej to the nearest 0.5 mm and a mean determined.

] 3
Measurements ¥

re calibrated, post-dialysis, during weeks 1, 7, 13
\ . o . .

and 20.

" Per cent body fat

-

Body density was calculated from values obtained for triceps
and sub-scapula skinfold,thickness,Ausing the miltible‘regression
eqation described by Sloan and Shapiro (67): Densi;&€= 1.0950 - 0.0015
(triceps skinfold thickness )'- 0.0012 (sub-scapula skinfold thickness).

Per cent body fat was then;calbulated, as described by Wilmore and

P e S

‘Behnke (62): 4 Body fat =[L.570 - b.1h%]x 100. A computer was used
‘ : Density :

4

.

to_calculate all valﬁes.



Cross-sectinnal fat area

' . Cross-sectional fat area is equal to arm area minus nuscle
area, and was determined by nomogram (€8).

v
Lean body weirh®

Leaﬁﬁbody welght was calculated by compiter, using the
? ‘.’\ "

formula'dgscribéd by Wilmors and Behnke (62): Lean body weight =

post-dialysis weight - (post-dialysis weight x % body fat).

Arm-muscle circumference

Arm-muscle circumference was determined by nomogram, from

triceps skinfold thickness and arm.circumference values (68).

Biochemical Evaluation

Serum urea nitrogen, albumin and transferrin-were determined
to assess protein-calorie sgétus; and hemoglobin, hematocrit, serum
.ifén, total iron binding capacity and.;erum transferrin pér cent
saﬁuration’to assess iron status. Blood samples were chlected from
the arterial shunt during weeks 1, 8, 12 and&20. Four samples/were
taken each time: - 1-15 ml sample fornpre-diaiys;é hemoglobin, and
hematocrit assessmenﬁ; 1-15 ml sample fér pre-dfaiysis serum trans-
ferrin, serun iron, and totalﬁiron Biﬁdiggﬁgapacity as;essmenti 1-15
ml sample for the pre-dialysis detérminatiga\and 1-15 ml sample for
the post-dialysis determination of serum urea nitrogen’, and albumin."
All biochemical determinations were done in the centralized laboratory
of theIUniversity of Alberta Hospital. Serum transferrin'wés determined
by the radial diffusion method of#%ahCini’et al. (69). All other bio-
chemical values were determined by routine methods and automated equip-

" ment.



Blood transiusicns and extraordinary blocd less due to _
ruptured hemodialy.er membranes or hemorrhaging represent a gain or

loss of ivon to the body and =culd affeet biochemical findings, thus,

gains or losses of blood were recorded is they occurred. Iron dextran

L. - t- N . . .. ;
wis Injecied purenterally throughout the study, as.ipdividually

required.

Hair Mrroholh=v Evalnation

‘Bradfield and cofworkers'(70) reported that alterations in
hair root mo@pﬁology and’diameter could be used to evaluate protein-
calorig status. The semi-guantitative method described by them was
employed to classify the roots of hair and to determine the diametgr
of the root. Samples were collected during weeks 1, 7, 13 and 20.

To reduce any possible influence of the state of ‘hydration, all hair
» :

samplesiwere~collected post-dialysis;

From 2-3 sites in the occipital area‘of the head, a total
of approximately 50 hairs w@q% epilated by quick, forceful pulls.
Small curved-mosquito forceps, one prongvsnuggly fitted with a tygon

tip, were employed. Using a 60 x magnification and a 10 mm ocular

micrometer divided into 100 parts, each root wastficroscopically

-

classified according to its morpMology (70, 71). Fiften anagen hairs

were randomly selected and the root diameters_werp@meaSured in trip-

o
L2

licate. A mean diameter was determined for each sample (70, 71).
- : &

SUBJECTIVE METHODS USED FCR THE EVALUATION OF NUTRITION%ﬂsSTATUS

Diet and Medical History Questioﬁnaire o e

A questionnaire designed to obtain subjective data concerning

g

L0



the dietary and medical background of the subjects was administered

durdng weeks 5 and 6. Personal opinions and experiences regarding

kidney disease, hemodialysis, and therapeutic nutrition practices
| i

were elicited (Appeﬁdix Table L).

¢
4

Subject-Researcher Discussions

- Throughout the study, all subjects were'fréquéntly contacted

to deepen.subject—researcher rapport, to encourage contiﬁued consump-
tion of'thé supplements or p cebos, and to obtaiﬁ subjective responses
to all aspects of thé study. Jsdbjects who were out-patients were seen
while being hemodialyzeé at the hospital; subjects on home dialysis

were visited in their homes, or contacted by telephone.

Feedback Questionnaire

At the coﬁpletién of the study, all subjects‘were inter-
viewed to obtain their opinioﬁs regarding the.experience. Of particular
conéern were thé!reaction of the subjects to the nutritional supple-
ments or placébos, and to‘the methods used to obtain objective data

(Appendix Table 5).

STATISTICAL METHODS JSED TO EVALUATE NUTRITIONAL STATUS

A comﬁuter was used for all calculafions. For each ﬁara-
metef, mathematicél computation inhluded:mean and standard deviation.
'Uppaired 2-tailed 't' tests were used to determine significant differ-
ences between the éontrol and.éxperimgntél grouvs; paired 2-tailed

't' tests were used to determine -significant differences within groups.

(X}
[



RESULTS AND DISCUSSTION

¥

CONSUMPTION OF THE NUTRITIONAI SUPPLEMENT MJ ?b1h

A1l L members of the experimental group began consuming
MJ 701L during week 1 of the study, and continued for at least 11
weeks. Only 1 subject consumed MJ 701) for 20 weeks. During the
latter part of ghe study, the other 3 subjects were hospitalized for
tréatment of jnkection and/or surgery and discontinued conspmption
of the supplemenf. Thus MJ 701L was consumed by all subjects in the
experimental group for a mean of 19 weeké (range 11-20). Although
1 can of MJ 701l was'initi;lly*taken per.day, 1/3-3/l of a can was

the qiantity most frequently consumed by the experimental group

&

(Appendix Table 6).

’ ENERGY STATUS

; Energy Intake

Energy infake from diet was consistently maintained at
approximately 2{00 kcal and 2100 kcal by the control and experimental
groups, respectively (Table VIIT). Total energy intake of the experi-
- mental group was significantly greater than the control group, during
weeks 7-8 (Table VIII). Total intake of energy by the experimentél
group.was significantly greater (P 0.05) than their dietary intake
during weeks 7-8, and may be attributedlto the consumptidn of MJ 701L.

Males, 23 to 50 years of age, who are 172 cm tall, weigh

N i

70 kg, and whose activity level may be described as "light" require

approximately 2700 kcal, or 39 kcal/kg daily (15). The control group

L2
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had a mean age of 37 years, height of 171 cm (Table I), and post-
dialysis weight ranging from 61-62 kg (Table VIII). Collectively;
the activity level of the 7 control subjects might be described as
"lightm. Although age, height and activity level of the control group
was similar to the 1974 RﬁA reference man, they cénsumed 36-39 kcal /kg
daily (Table VIII), and weighed aboutﬁB-TO kg less. The experimental
group had a mean age of LS years, height of 175 cm (Table I), and
post-dialysis weight rénging froﬁ 76-79 kg (Table VIII). Collec-
tivély, their activity level could be deséribed as "light". Thefe-“
fore, the experimental group were older, taller, and heavier than the
control group, although activity levels were comparable. Agé and
estimated activity level of the experimental group was similar to
the‘197h RDA reference man, but height and weight was somewhat greater.
During the study, the experimehtal gfoup ;onsumed a total energy
intake ranging from 33-L) kcal/kg (Table VIII); bnly when MJ 701L
wés,consumed by all subjects in the experimental group (weeks 7¢8) did
their energy intake per kg body weight éxceed that of the cdntroi
group and the amount suggested for the reference man described in the
197h‘Recommended Dietafy AMlowances (15).

“KGﬁpig»and co-workers (1z)'dOCumented actuél consumption of
" energy in'23 out-patients undergoing twice-weeklx;hequialysis. Estim-
ated energy intakes of 33 + li kecal/kg and 39 + 6 keal/kg body weiéht °
were reported in patients prescribed 0.75 g of pfotein/kg and 1.25
g of protein/kg body:weight, fespectivély (17). “In the present study,
total energy intake/pér kg body weight rangéd between 36;39 kéal/kg;
in the control group, and between 33-Ll kcal/kg in the experimental
groﬁp (Table VIIT). Hence, energy intake of both groqps'partiéipating ,
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in the present study was compgrable to, or greater thaﬁ those observed
by Kopple et al. (17).

Pendras and Erickson (12) feporﬁed a mean intake of about
1750 kcal (range 1377-23€3 kcal) in 'S patients who were prgscribed a
LO g protein diet and dial&:ed a total of 20—h01hours per week. Simmons
et al. (6) reported the unpublished data of P. F:'Gulyassy, P. Y.
Schoenfield, and T. M. LeRose, who conducted a "well-controlled study
of food intakes of 6 reliable adult patients on dialysi§". Average
intakes of 1420 kcél (rangeA13OO—1825 kcal) or 67% of their caiculated
ideal intake (range L3-89%) were found (6). "Total intake of energy
consumed by the present control group was similar to levels of intake
found in these 2 studies, whereas the energy intake of the expérimenta;

group was consistently greatér.

Effect of Energy Intake on Parameters Assessing Nutritional Status

Post-~dialysis weight

Post-dialysis weight of the control and experimental groups
remained within narrow ranges of 61-62 kgj.ahd 76-79 kg respectively
_ (Table VIII), hence no significant differences were found ﬁithin these
2‘grqups. Post-dialysis weight of tﬁe experimental group was signifi-
cantly gjg;ter (I‘(CLOS) than the control group only during weeks
12-13 and 20. " |

Body weight is the simﬁiésﬁ anthropohetric measurement of
growﬁhiand.nutrition (72), and its aééﬁrate asseésment is essential,'
for the clinical management of hemodialysis patients (73). In sfﬁdies

of hemodialysis patients body weight has been reéorted to measure

the success of nutritional rehabilitation; describe nutritional
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status; indieate changes in body composition; and, te evaluate the
efficacy of dietary treatment (8, 9, 1L, 17, L2, 74).

Post-dialysis weight of the control group in this study was
approx1mate1y 8-9 kg below the 70 kg cited for the refegence man in
the 1974 RDA (15), whereas weight ofxthe experimental group was
apéroximately 6-9 kg greater than the reference man. Jelliffe ( 66)
calculated the percentage of standard weight for height of nude edult
males of average frame size. Compared with the calculations of Jelllffe,
the control group were found, through the study, to be 90 4% of the
standard weight expected for adult males of 171 cm height. Tﬁg
experimental group were 105-109% of ¥he standard weight expected for
adulf males of 175 cm height during weeks 1 through 13, and 110-114%

of their standard weight during week 20.

Body fat

Whtef, fet, and‘body~ce11 mass are the major components of
body weight (75). The amount of fat in a body is an expression of
caloric balance'(76) Per cent body fat of the control group remalned
'falrly constant at 12-13%, hence no significant dlfferences were
‘observed w1th time (Table VIII). Per cent body fat of the experlmental
group decreased 51gnlf1cantly (P(O 05) from 18% during week 1 to 15%
during weeks 12- 13, then gradually 1ncreased to 16% durlng week 20 '
(Table VIII). At the same time energy intake increased although not
significantly. . ‘ .
Usdng the formula of Brozek et al., Wilmore and Behnke (62)
‘determined a mean body‘%at content of about 15 i S%}in 133 healthy -

male adults, whose mean age, height, and weight were about 22 years,
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177 cm, and 767kg, respectively. Applying the same formula mean
values of the control group were 2-3% lower than those found by Wilmore
and Behnke, whereas,zthose‘éf the experimental group were coﬁbarablé. |
Hence, the control group had somewhat reduced fat sﬁores, whereas .
fat stores in the‘experimental group were normal.
Comty.(7h) assessed body faf.storesin 17 patients after

vf?lBO months of treatment wi£h:twice-weekly dialysis and a "étrict :
.diet . . . high in caiories and restricted in protein, sodium, pétassium,
and water content". Following treatmeht, 65% achieved norm#i weight.
However, in 80% of the subjects studied, this weight was not a reflection
of increased lean body MQSS,_but rather, a refisction of added body
fat and/or fluid retention. Comty‘concluded that tge thigh" calorie
diet, regtricted in protein, waS'inéufficient to restpfe normal body
composition. Diéts‘adequate in energy resulfed in normal fat stbres ;
in the experimentaljgroup participating in téevpresent‘study.

| Body composition of 77 paﬁients with renal failure was
‘répbrted by Coles (28). Of this group, 29 hemodial&sis patients were
stydied. Toﬂal body fat was calchlated fremtmeasurément_of skinfold
thickness at 9 sites. Data was-collected at the commencement of
K dialytic therapy and every 3 mon£hs thgreafﬁer, for H year."The
hemodialysis Péﬁieﬁts récéived at least 50 g of protein’per day,‘ﬁut
energy level of .the diét was not specified. At 6hmdnth53 2.2 kg of
Body fat (P 0.01) had been gained. At 9 months, mean body faﬁ had
decre#sed, due to marked loss of fat in ?.subjeCts with inter-current
in£ectibhs. One year after - starting dialytic therapy, the proportioh
of body fat was within the ranée of 15-25%, defined by Coles as being
normal. The control éna eXper;mental groups in the presedtfstudy-may
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be described as having below normal and normal proportions of body

fat, respectively, as defined by Coles. &

Triceps skinfold thickness

Triceps skinfold thickness provides a simple, practical
measure of sub-cutaneous fat, and thus is an indication of body
energy reserves (66, 72). Skinfold thickness of the control group

increased significantly (P< 0.05) between weeks 12-13 and 20, and

decreased significantly (P€0.05) in the experimental group between .

weeks 1 and 12f]3 (Table VIII). These changes were not accompanled
by 81gn1f1cant dlfferences 1n energy intake. |

The United States Department of Health Education and
Wélfare reported the results of anthropometrlc data gathered during
the (U. S A.) National Health Survey of 1960-62 (77). Using Lange
skinfold callpers, trlceps sklnfo}d thickness was measured on 3,091
adult civilian men, whose ages ranged from 18-79 years. Mean tr1ceps
skinfold thickness was found to be 13 mm, with 90% of the values
occurr;ng between 5-28 mm. Mean thlckness of tr1Ceps skinfold of

the experimental and control groups were con81stent1y below 13 mm,

which would indicate reduced fat stores.

Sub-scapula sklncold thlckness

o

Sub-scapula sklnfold thlcknéss is-often used as a secondary
site for ‘adults (66) In the present study, values for the control
group rahged ‘between 9 10 mm, hence no significant dlfferences were ‘

found with time (Table VIII). Like the triceps sklnfold thickness, a

significant decrease (P(.O 05) was obd/;ved in the sub-scapula sklnfoLd i

thickness of the experimental group, between weeks 1 {17 mm) and weeks
\ _

. ‘,'
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12-13 (14 mm)(Table VIII).
Sub-scapula skinfold thickness was measuredlgpring the

American health survey of 1960-62 (77).. A mean value of 15 ma was

found in 3,091 adult civilian men, with 90% of the values occurring

-
2t

between 7-30 mm. Mean thickness JT the sub-scapuld skinfold of the
control group was consistently below 15 mm, wheréas‘values of the
experimen?al group were similar~£o'those found in the American study.
Both’the experimental and conEzol groups, however, malnta;agd values
within the 90% range described ;BBve. Thus, body fatness was normal
in the experimental grbup, and somewhat reduced in the control group.-
These observations inkthg experimental grouﬁ weré not similar to those

found using the tricepé skinfold thickness.

Sum of skinfold thickness

The sum of triceps énd.sub—scapula skinfolds exhibi;s the
combined distribution ﬁhat would be expected on the basis of thé
component‘pérts. In men, suﬁ—scapula; ékinfold thickness contributes‘
to the larger part of .the combined sum (?7);( The sum in the control
groufiranged from 16-18 mm (Table VIII), with no significant differencés
observed. In‘the.experimental group, however, sum of skinfold thick-
ness was significantly greater (PL0.05) in week 1 than in weeks 12-13
or week 20.(Table VIIi); Energy intake, however, did not vary signifi-
cantly in the experiméntal group between weeks 1 and 52-13, or between
weeks 1 and 20. |

A mean- thlckness of 28 mm was reported in 3, 091 male 01V1lian

men by the United States Department of Health Educatlon and Wélfare

A
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(77), with 90% of values occurring between 12-5L mm. Like-triceps and
sub-séapular skinfold ihickness, the sum of ‘skinfold thickness of
the control group was consistently‘loﬁer than the previously mentioned

mean values, but within the range of values found for 90% of the

healthy American men.  Body fatness of the control group may be des-

£

cribed as being somewhat reduced. The sum of skinfold thickness for
the experimental group was similar to the mean thickness of 28 mm

repo€ted for the average American male (77).

Cross-sectional fat area

The cross-sectional fat area of the arm is a fairiy new
tool which brovidés an age-independent .assessment of body. energy
reserves (68). Throughout the study, cross-sectibnal fat area of the
control group varied erratically throughout the étudy.(Table VIII).
These.fluctuations were statistically significant but were not accom-
panied by simiiar changes in energy intake. Cross-sectional fat area
%f the experimental group did not vary significantly during the study
(Table VITT). E | R ;

A standard of 17.L cm? Qéé derived for ‘the crosé—sectional
fat area of the arm of adult méles by Gurney (78), usiné'the standard
arm heasurements of Jelliffe (66). The COnsistgntly lower‘mean values

bof 8-10 cm? for ﬁhe control group wodld indicate decreased body resefves
of énergy. Cross-sectional fat area ;f the arm ranged from i2-1h eml’
in the'egperimental group, fé§$ than the 17.4 émz standard suggested

by Gurney (?8).‘ Bédy reserveé of energy of the expéfimental group

were thus judged to be ‘somewhat low by thislpagémetér. @
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Proportion of %Wair in the telogen phase

.

" An increased proportlon ‘of hair in the telogen, or restlng
phase has been attributed to caloric deficiency by Crounse et al. (79)
The proportion of hair in the telogen phase ranged between 16-27% in
the contfol group, with a significahtly greatef (P(:O}OS)lproportioﬁ
noted during weeks 12-13 than weeks' 7-8 (Table VIII): The proportion
in the experimental group ranged between 6-29%, with a significantly
reduced (P 0.05) proportion noted during weeks 7-8 than in week 1;
and during week 20 than during weeks 12-13 (Table VIII) .

Samples containing less than 20% of the hair in the telogen
phase were considgred "normal® by Bradfield, whereas samplgs containing
20-14,5% were conéidered indicative of "moderate protein-calorie mal- -
: putrition"'(YOJ. Strict applicatioﬁ of\these standards would, suggest
théﬁ.the control group had a ™ormal” status of’protein—célorie
nutrition during weeks 1, 7-8 and 20, but suffered from moderate-
protein-calorie malnutritiqn duringlweeks 12-13. Similarly, the
-experimental group could be described as having a normal protein-calorie
status during weeks 7-8 and 20, but suffering from moderate protein-
calorie,malnutrition ﬁuring weeks 1 and 12-13. 'Results of dietary |
and other anthropometric parameters would indicate.that protein-calorie
malnutrition was absent in both groups. Tﬁe standards which were .

established by Bradfield, were developéd from studies with children.

having Asian. and Negroid hair types, and were-sﬁggested as being useful

for assessing preschool children‘(7CD. Because of différénces in race
and age, the Bradfleld standard may not be strictly applicable to_l

Caucasian adult men who require m31ntenance hemodialy31s.
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Protein Intake -

Total daily intake of protein ranged from 77-84 g in th.e
control group, and from 8?-103 g in the experimental group (Table IX)".
No siénificant differences were found within .\thése group values.

During week 20 total intake of protein by the experimental group was

‘ signlficantly %reater (P(O 05) than total intake of protein by the
control group (Tabl*e"ﬁ(). The dieta;'y intake’ of. protein by the experi-

~ Ament‘,a.l group was relatively constant, ranging from 86-91 g daily

(Tabl)e IX). 'During week 20, the dietary intake of prbfein by the ’

exberimental group was also significantly greater (P(0.0ﬁ) than the

~intake of prdte/in' by the control -grouf).\

The control group consumed 1.3-1 .5 g of protein/kg body
weight, whereas the experimenfal group consumed 1.2-1.4 g (Table IX‘)._ ‘
The intake by the experifiental group without the MI 701y was less
thaxi the amount consumed by the control group. .Intakes ranged from
1.1-1.2 g of pro.tein/kg body we:ighﬁ' (Table IX). The Féod and Nutr‘ition
Board, Nationalv Research Council ( 1%3 suggested that an intake of -
mixed protein of 0.8 g/kg body weight would be adequate to meet the ‘{, s
dally protein n‘eeds of the. majority of healthy males between 23-50
"years (15). Hence, the daily: intake of protein by both groups \was
approximately 1% times the 1974 RDA

The amount of protein consumed by both the control and -
experimental groups in this study trés greater than amcur'it':;found by
others. Kopple et al. (17) followed 2 groups. of patients a.nd found
that they congumed from 0.8-1 .‘2‘ g of protein/kg body weight Pendras
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and Erickson (L2) studied 5 patients and found a mean protein intake

of 50 g. The patients.in the present study seemed to experience no .

difficulty in handling the higher intakes of protein.

Effect of Protein Intake on Parameters Assessing Protein Status

Lean body weight

Lean body yeight.includes the weight of the body cell mégs
plus skeletal and supporting tissues (75). The ability to maintai;
or increase legn body weight crudely implies édequate nutrition (13).
Lean body weight ranged between 53-55 kg in the control group, with
a significant increase (P 0.05) noted bét;;en weeks 1 and 20 (Table
‘ IX). Lean body weight was greater in the experimental group and ranged
between 65-68 kg. Significant increases (P< 0.05) were noted between
weeks 1 and 12-13 as well‘ asoweeké 1 and 20 (Table IX). Thus protein
,intakeslranging from 77-8L g in the control groﬁp, and 89-103 g in
the experimental group would seem to be adequate to mget dail& protein'

-

needs for maintenance and repair,.replace;amino acid losses via hemo-
dialysis, and to produce a significant increase in lean body weighg. o
Energy intake would also seem to héve yeen adéquate.

Wilmore and Behnﬂe‘(62) uéed the formula-qf Brozek'et al.
to calculate the lean body welght of 133 healthy men whose mean age,
height and weight were 22 years, 177 cm, and 75.6 kg, respectlvely
Lean body weight was 6 + 8 kg, with a range of 16-81 kg.f The Brozek
formula was uéed in this stﬁdy-to’establish leap body weighﬁ,.which .
ranged bptwéen‘SB-SS kg for the control group, and hence was approxi-
mabely 10 kg less than the mean reportéﬂ for healthy men studled by

Wilmore and Behnke. Mean height and post- dialy51s welght durlng week

. N—



20 was 171 cm and 62.3 kg, respectively (Table I). The control group

Ahad a greater pPaRfrtion of the body as lean body weight than did

the normal subjects studied by Wilmore and Behnke. The proportien

as lean body weight in the experimental group was similar to that

fapqpied }n normal men (Table IX). The lean body weight of both groﬁps

of subjects were thus nofmal‘for body size. .
In the present study lean pody mass, calculated as weight

minus total body fat, varied from 87-88% for the control group and

from 83—85%’for the experimental group (Appendix Table 7). - This i

’coﬁpares favorably with the 8L% found by Coles (28) fér 6 hemodialysis

patients and is well within the %5—85% range”considered by him to be

norﬁgl. Based on the work of Coles, ‘50 g of protein per day would

seem to be sufficieh} to pr;duce nd?mi} amounts of bddy protein iﬁ

hemodialysis patients and thus the levels consumed in the present

study would seem to be generously high.

o o ) . \ 4¢ .

Arm-miscle circumference

The arm-muscle circumference provides an indicator of the
muscle content of the body, or its main protein reserve (68). Arm-
muscle circumference of the cogtrol group was maintained at a‘COnstant'
level of 23 i 3 cm, whereas values for th; experimental group graduélly
inqreased frem 26 + 2 cm duﬁing week 1, to 28 + 1 cm during week 20
(Table IX). Although no significant differences were observed with
time, these trends would indicate a static reserve of muscle in thg
control‘érouﬁ, and a progreséive“gaih in muscle in the experimental
* ‘group. Furthermore,'?uring weeks 748 and 20, arm—muscle,circumference

of the experiﬁeﬁtal group was significantly greater (P{0.05) than the



control group, and confirmed a similer increase in lean bod& weight
(Table IX).

Jelliffe (66) calculated a "standard value" of 25.3 cm and
a "90% standard value" of 22.8 cm for the arm-muscle circumference of
healthy men. The arm-muscle circumfereqce of the cqmtrol group was
less than the "standard value", and about equal to the "90% standard
valuem. In the expefimental‘group, arm-muscle circumference was
consistently greater than the "standard value". As Judged by arm-
muscle circumference, protein reserves of the control gr“p may be

"described as about 10% less than average, whefeas protein reserves

_ of the experimental group were greater than found in the average

healthy male.

Hair root diameter

Mean bulb'diameter is a sensitive indicator of body protein
»8tatus because it responds promptly to:protein deprivation and reverts
to normal when protein is fed (7). Hair root, or mean bulb'diametef
ranged from 6-7 mm x 1072 in the control group and from L4~7 mm x 10-2
in the experimental group (Table IX) No significant differences
were found between or within groups. »

Bradfield studied pre-school children with Asian and Negroid
hair. He suggested that mean bulb diami;ers greater than 11 mm x 10-2
were indicativeggf normaiﬁpretédn-ce%orie nutrition, whereas bule-
diameter between 6-11 mm x i0'2 were indicative of moderate protein; '
calorie malmutrition (70). These standards would indicate that both
groups in the p*esent study- suffered from moderate protelnxcalorle

malnutrltlon. This conc1u31on is not supported by other flndlngs.

\,
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The control groue‘consumed diets adequate in protein; and maintained
normal values fer per cent anagen hair and serum albumin; and slightly
reduced, though still eormal values for lean b%ay\weight and arm-muscle
circumference. The experimental group also consumed'giets adequate in -
protein‘and consistently maintained normal values for the other para-
~meters.

Bradfield also studied the characteristics of hair in adult
men. He reported a mean bulb diameter'of 1.5 mm x 1072 (range 8-1L mm
x 1072) in 6 healthy men ,eged 21-35 years (71). Only rarely in the
present study were values found for individual subgects that fell within
the lower region of the ranges found by Bradfield (Appendix Table 8).
In several instances no well-formed bulbs were found and thﬁs a
‘reading of zero resulted. The low values found in the present study
could be due to a difference in interpreting what Bradfield defined
as a "well-formed bulb". 1Inspite of the.low values observed, subjects

were adequately nourished with protein.

Per cent anagen hair

~

Determihation of the proporfion of hair roots in the anagen
or growing phase, is part of a fapid tissue technique used for the
field assessmen* of pronein—calorie malnutrition (70). The perceetage
of anagen hair in the cone:;l group ranged from 62-72% (Table IX),
with no s1gn1f1cant differences observed over time. The proportion
qf anagen hair in the experimental group ranged from 59-80%, with
significant differences-(P{0.05) noted between weeks 7-8 and 12.13,

‘and between weeks 12-13 and 20.

Bradfield considered ‘the protein-calorie status of pre-school °



children with Asian and Negfoid hair to be normal when more than 50%
of the hair roots examined microscopically were in the anagen or
growing s£ate. Application of this standard to the present data would
’indicate that the protein-cﬁlorie status of both the experimental and

control groups was normal.

Serum albumin

Changes in serum albumin are useful in the diagnosis of
protein depletion ( 80). In the present study, mean values for serum
albumin ranged from 3.9-4.0 g/100 mi in the cortrol group, and remained
constant (4.1 g/100 ml) throughout the study in‘the e#perimental group
(Table IX). No significant differences wgre found either withiﬁ or .
between groups. Serumvalbumin levels ranging between 3.5-5.0 ¢/100 ml
are considered normal.* Both the experimental and control groups had
normal levels ogﬂalbumin and -were thus considered to be adequately
nourished with protein when judged by this parameter.

Others have also found that serum alpumin can be maintained |
at normal levels in hemod1a1y81s patlents when 3 times per week dialy31s
was combined with diets relatively high in protein of high biologic
value. Fish and co-workers (8) fed an 80 g protein diet and found a
mean serum albumin level of L.L g/100 ml, with values greater than
3.7 g/100 ml in all L6 patients studied. Péndras (13) found a mean
albumin level of L.l g/ioo ml (range 3.9-L.9 8/100>m1') and 4.5 gﬁoo
ml (range 3 9-L.6 g/100 ml) in subaects consuming 60 and 80 g of

proteln, respectively.

* As analyzed at the University of Alberta Hospital.

.
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Serum transferrin

Sertm transferrin is the B-globulin frac%}on of plasma
proteins ﬁhich is responsible for iron transbort and can be used to
assess protein-calorie status (26, 81). Serum transferrin levels of
the control group gradually declined from a mean of 2?2'mg/130 ml
during ;eek 1, to 18hlmg(100 @l during week 20 (Table IX). This
difference was statistically significant (P<0.05). Serum transférrin
levels of the experimental group also gradually declined from a mean
of 258 mg/100 ml during week 1, t; 183 mg/100 ml during week 20
(Table IX), but this difference was‘gpt statistically significant.

No explanation can be offered as to why the levels dropped throughout:

the study. & .

- -

Ooi and co-workers (26) observed transferrin levels fn 38
healthy Caucasién-subjects and L1 healthy Negro subjects, aged 20-60
jears. A mean value of 31} mg/100 ml, with a range defined by 2
standard deviations of 176-h53 mg/100 ml was cbserved. Iﬁ the present
sggdy serum transferrin\leve's fér all Subject§_ranged from 183-272

"mg/100 ml. These levels fell within the range of 176-453 mg/100 ml
calculated by Ooi et al. for normal healthy subjects (26).

The meén and range of serum transferrin values observed in
the present study were comparable to, of greater than values reported
in other groups of hemodialysis patients. 0Ooi and co-workers (26)
investigated the interrelationship between serum transferrin and the
nutritibnal‘stdté’éf 53 patients (agéd_{9-70 years) with;chronic.renai
failufe, including a group'of é3 p;tients treated‘by mA{ntenancé hemo-
dialysiS'or.peritoneal dialysis.i In these latter patients the mean

* transferrin level was 164 mg/1bo nl (range 104-253 mg/100 ml). For
. : . ) -

.
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unknown reasons, Qecreased levels of serum transferrin were found by
Ooi et al. in almost alllpatients with renal insufficiency .(26).

Young andiﬁersons (81) reported mean serum transferrin 1eﬁels of 199 +
141 mg/100 ml ir 9 hemodialysie petieﬁts who received diets containing r
50-80 g of protein daily, and who were dialyzed for 9 hours thrice
weekly. This level was significantly 1ower (P 0.01) than the corres-
ponding mean and standard deviation of 348 + 76 mg/100 ml observed in

12 normal control subjects (81). Serum-transferrin levels were employed

by Giordano et al. (82) to study the effects of histidine supplementation .

quality. -

on 8 feﬁale and 12 male hemodialysis patients.aged 8-51 years. Following‘
consumption of ad llbltum diets supplemented daily with 1 g of histidine
for 9 weeks, serum transferrin levels sn.gn:.flcantly increased (P{0.01)
from about 205‘: 12 mg/100 ml to about 266 : 14 mg/100 ml. The Y
authors reported that a repletion of plasma histidine levels resulted
in normal transferrin levels. In an abstract article; Miller and

co-workers'(83) found serum transferrin levels to be "nearly as low

i as in kwashiorkor", in hemod1a1y31s patients consuming a 30-LO g

proteln diet of unselected quallty. The levels of .serum transferrin

"normallzed" within a few weeks following consumption of isocaloric.
diets contaigjng a total of 60-80 g of protein, of which 60% was high
A The 1evels of serum transferrin of both the experlmental

and control groups in the present study were similar to those reported
in studles of others. They are also within the range found for normal
subjects. Ooi et al. (26) had observed that there was no dlrect
relationship betueen serum levels of albumin and transferrin This

finding was conflrmed\in the present study.



Blood urea nitrogen (BUN)

L

Urea is the most important fraction of plasma non-protein
nitrogen (72). Blood urea nitrogen values of the con¥rol group

gradually declined from 96 + 11 mg/100 ml during week 1, to 79 + 12.

mé/100 ml during weeks 12-13 (Table IX). This difference was statisti-

cally significant (P 0.05) and was due to a decrease in BUN values -
. _ &
in all subjects except one. Blood urea nitrogen levels of the experi-

mectal group also gradually declined as the study progressed,‘but
these changes were not significant. _

BON values rang1ng from 7 to 20 mg/soo ml are considered
normal .¥ BUN values ranged from 96-79 mg/Tﬁoxﬁl in the control group,
aid” from BL-76 mg/100 ml in the experimental group (Table IX). As
these values are considerably higher than normal, both groups would
be considered to be uremic. ’ |

| BUN levels of»hemodialysis_patients are influenced by several
factors, including efficiency of g&e dialyzer, frequency and duration\
of dialysis, and the amount of protein ingested A direct comparison”
of BUN values with otﬁer patlent groups is difficult. ‘Llach and co-
workers (9) reported results of the use'of MJ 701L as the chief source
of dietary amino acids and calorles. Five hemodialysis patients and

5 patients with chronic renal failure who did not requiré dialysis,

participated in a h week study A daily intake of 50 g of protein

and LO00 kcal was consumed by the hemodialysis patlents. Pre-dialysis

levels of BUN 31gn1f1cant1y decreased from 82 mg/100 ml to 35 mg/100 ml

_with the use of MJ 701h

* Criteria used at the University of Alberta Hospital.

+
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Urea is removed with each dialysis and therefore Smith and
Hi11 (14) felt that changesin BUN ievels were more difficult to

interpret in hemodialysis patients than in non-dialyzed patients. 'Tbey

_~ compared succéssive pre-dialysis BUN levels of 3 hemodialysis patients

and concluded that reduced levels were indicative of urea ‘u't..ilization
for the synthesis of tissue pfotein (‘111).' The significantly reduced
(P£0.05) BUN levels observed ir the control group in this study may |
also be indicative of urea utih;ation for ti.sdsue synthesis. A signifi-
cant ingrease (R< 0.05) in lean body weight of the ‘control group between
weeks 1 aﬁd 20 would support this concluéion; A gradual reduction in
BUN le\fels and the concurrent increaée (P<0.05) in.lean body ﬁeight
could also indJ.'.caté that the experimental g‘roup‘ was utilizing urea

for the synthesis of prote;n tissue. The possibilityl that greate:r
utilizatibn of endoéendus urea for plasma?rotei»_’n and/or muscle tissue
synthesis occurred in the expérinnéntal group ﬁould be supported by the .
folloﬁ'j_rig findings: lower levels of BUN; and higher levels kof serum

albumin, lean body weight and arm-muscle circumference.
IRON STATUS
Irorhtake’

The control group consumed 12 + 2 mg; 13 + L mg and 12 +3

mg of iron during weeks- 1, 7-8 and 20 respectively. lgse results

were not _staﬁtisticalljf differenf; (Table X). The experimental group -
co;xsumeq 16 +5mg; 20 + 1 mg, and 15 + L mg of iron during the same
He‘e‘ks' as the control group. These results were aiéo_ not significantiy_
different. During weeks 7-78,‘thve -experipxeﬁtal group consumed 20 * 1 mg

Y
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of iron whereas the control group consumed 13 + 2 mg which was
statistically different (P( 0.05). This indicates that MJ 701h‘can
serve as a supplement, as MJ 70lh provided an additional 7 mg of iron
to 'tﬁe mean intake of subjects in :he experimental group. Dietl:ary
intake of iron, without the MJ 701L supplement, was similar to the
control group. * - ‘ /

The 197L Recommended Diefary Allowances (15) suggest a -
daily intake of 10 mg of iron for healthy adult males. In the pfesent
- study, mean dietary intake ranged from 12-13 mg per day.in thelcontrol
group, and from 13-1L mg per day in the experiméntal group. These
subjects consumed approximately 2100-2L00 kcal per day from dietary |
sources, thus, the iron to energy ratio is similar to %he 6 mg of
iron/1000 kcal found in the average American diet (LO).

n Subjects participating'in the presen£ stﬁdy consumed aﬁounts
of food iron similar'to other dialysis paﬁiehts repbrted in the iiter-
ature. Pendras and Erickson (h2)vreported‘a mean daily intake of
M. mg of iron by 5 subjebté consuming a’diet containing 50 g of
protein. Comty eﬁ ak. (L3) reported.an intake of 9-11 mg per day

by 15 gubjééts cbnsuming a diet cqntainigg 60 g of protein.. Twenty
subjects eating aidiet higher in energy and containing protein of -

high  biologic value, obtained 12-16 mg of iren per day. _
Effect of Iron Ihtake on Parameters Assessing Nutritfonal Status

Hemoglobin and hematocrit levels

Hemoglobin levels in the control group varied from 7.9-8.5
g/100 ml throughout the study Qable X). Hemoglobin levels of less
“than 12 g/100 ml i® normal adult men were considered to be indicative

¥ e

,



of anemia, by the Nutfitﬁon danada Survey (8l). Compared with this
standard, all subjects in the control group would be c;onsidered to be
sever;ely anemic. This finding is.also supported by low henxaﬁocrit
levels, which varied from 22.8 to 26.2% (Table X). Hematocrit levels
in healthy adult males range from LO-LLZ (L8). e |

Hemoglobin and hematocrit levels were also low in the expéri- :
meﬂtal group: hemoglobin levels varied from 9.0-9.1; g/100 ml, and ~_
hematocrit levels from ‘25.4-28.2% (Table X). Although these levels
were slightly‘hi(g‘h“er than levels in the control group, the djfferénces
were not statistically significant. | | h

Low hemoglobin and hematocrit levels in maintenance hemo-
dialysis patients have beenh frequently reported in the~litefature.
ﬂ Lawson and co-workers ((h?) reported a range in hemoglobin, from 518-7.0'
g/100 ml, with a mean llevel of 6.4 g/100 ml, in 11 patients who con-
sﬁmed a kO g protein-diet and had not received supplemental iron.
Brozovich et al. (Lé) noted a mean hérnogiobix; level- of 7.5 é/100 ml \
(range 5 2-8.7 g/100 ml) and a hematocrit level of 23% (range 19-28%)
in 9 male. patlents who were not supplemented with iron. When 3 male
patients with normal store:_z of marrow-iren, and 1 female and 2 male
patients with iron—defic.i.ent storés,' were supp]_.emented for 3 months

with a da:iiy dose of 120 mg of ‘elemenfél iron, BI‘OZOYE’LCh and co-'gorkegé "
" found mean hemoglobin levels of 7.2 and '8.11 g/100 ml, respectively.

Hematocrit levels for these same sub;)ects were 22% and 25%, respectively\ .
(hé) A mea.n hemoglobm level of 6.4 g/TOO ml . (ra.nge 3.3-10.6 g/100 ml).
and a hematocrlt level of 17.7% (range 9.9-32.2%.), wag/reported by

‘8Strickland et al. (55) in 13 female and 21 male patients.’ Following

' supplementation with 100 mg of elementa.l iron per day fox; 12 weeks,



hemoglobin levels increased by 1.3 g/1Q0;ml, and a statistically
significant increase (P<0.05) in hematocrit level occurred. Eschbach
and co-workers (LL) reported similar hematocrit levels in groups of
male and female subjects regardless éf iron status. They fou?d
hematocrit levels of 23% (range 16-33%) in 8 subjects considered to
have a normal iron balance; 2L% (range 19-31%) in 16 subjects who were
iron deficient; and 21% (range 14-19%) in 10 subjects ‘who were iron
overloaded (hh). '

The higher levels for both hemoglobin ﬁnd hematocritvfound
in subjects participating in this study, compared with levels reported
in the literature, coulq be dﬁe io thh" ugse of de-ionized Hater instead
of tap water as the aiaiysate diluent. Yawata and co- workers (52)
found that replacement of tap water by de-ionized water resulted in a
reductign in erythrocyte hemolysis and a.corgesponding increase in
hematocrit levels by 5%. ' : A

. o
\

Serum iron

Serum iron levels in the control group gradually decreased

throughout the study,. from 130 ug/100 ml during week 1, to 97 ug/100

EE

ml during week 20 (Table I) This change was. signifigantly dlfferent.

The decrease was principally due to an exce381ve loss$of 1lood ‘which
oscurred in 3 subjects who lost varying amounts of blcod‘during dialysis,
-when membranes in the‘diélyzef‘ruptured. 'Onejsﬁbject'aléo encountered
additional&‘ieediﬁg at the site. of the fistula. Usihg'the same chemical

procedure for analysis#® of iroﬁ as used in this study, 'values ranging

#* Analysis for iron was done on a Technicon autoanalyzer, using a
method employlng the dye bathophenanthroline. 3



. from 70-170 ug/100 ml are considered to bevnszzal for the healthy

adul£ male. The control group were not iron deficient, as jﬂdged by
thi§ parameter.

In contrast to the control group, levels of serum iron in
the experiméntal group gradually increased&%hroughout the study. The
level at week 1‘was 78 ug/100 ml and increased to 116 ug/100 mi at
week 20 (Table x). The increase,which was not significant, was
principally due to a gradual rise in the serum iron level of one
suﬁject. This subject, previous to participating in the study had
received‘é numbef of blood transfusions over several yeérs and thué
could havé had ample body stores of iron to draw upon. The mean
values for the experimental group also-fell within the normal range
of 70-170 ug/100 ml.

Levels of serum iron found.for subjects participating in
thisfstudy were generally higher than levels repérted-in other studies.

Lawson and co-workers (47) repbpted a mean level of serum iron of .

65 ug/100 ml (range 12-140 ug/100 ml) in 11 male subjects. Strickland

et al (55) reported serum levels of 67 ug/100 ml in 3l patients

following consumption of a placebo for 12 weeks; and levels of 88 ug/100 -

ml in these same patients, following supplementation with 100 mg of
elemental iron per day for 12 weeks. ‘This increase was‘Significaniq
(p<0.01). Giordanotand'co-workers.(82) found an initial mean level

of 58 ug/100 ml in-8 fe@aléiand'12 male patients, and a level of 87
ug/100 ml following supplementat}on with 1 g of histidine per day for

9 weeks. In the study.conducted by Eschbach and co-ﬁorkers (bl) subjects
considered_to havé norﬁal iron statué'had plasma le#els éﬁeraging 76 |

ug/100 ml (range 56-135 ug/100 ml); those who were iron-deficient had



;,-lévels of 47 ug/100 ml (range 31-6k ug/100 ml) and thosé with iron

: oéquoaa had levels of 197 ug/100 ml (range 133-261 ug/100 ml). Comty
et al. (L3) found levels averaging 139 ug/100 ml in 15 patients who |
consumed a diet containing 60 g of protein and 9-11 g of iron per day,
and received 3.6 units of blood per monfh. Serum iron levels decreased
to 80 ug/100 ml when these patients later ébnsumed 12-16 mg“of iron

per day and received .only 0.46 units of blood per month.

Total iron bihdingrcapacity (T.I.B.C.)

T;I.B.C for theAconprol group, like serum iron }evels,'
gradually decreased throughout the study. During week 1, the level
was 275 ug/100 ml and £hi§ gradually decreased toﬁgho ug/100 ml during
week 20 (Table X). This change was not significagt. Normal values
for healthy adult malesvrange fromIZSO:hOO ug/100 ml* hence thege
subjects would be judged as "low—normal"

Little variation was observzh in the levels of T. I B.C. of
the expefimental group. Levels ranged from 235 ug/100 ml to 233, 22&
and 232_ug/100 ml during weeks 1, 7-8, 12-13 and 20, respectively .
(Tab1§.X). Although these levels we%g lower than levels found in the

control group, they were not statistiéally differeﬁt T.I.B.C. levels

would 1nd1cate that the iron status of thigexperlmental group was less

than des:.rab i
Lawson et al.'(h7) reported a mean T.I.B.C. level of 335

ug/100 ml (range 175-561 ug/100 ml) in 11 male patients dialyzed 2
or 3 times per week. Brozovich et al. (L6) reported 31m11ar 1evels

of 329 ug/1OO ml (range 246-512 ug/100 ml) in 9 male patieﬂts.

* Analy31s for T.I.B.C. was done on a Technleon autoanalyzer, using P
method emnloylng the dye bathophenanthroline.



_Eschbach agp'oo—workers (LL) found that the more iron deficient
\patients were, the higher the T.I.B.C. ievels. Thus, oatiente
classified as. iron-deficient had levels of 386 Pg/1 OO.ml (range 311- .
57Q ug/100 ml); normal iron status, 250 ug/100‘ml (213-3é9 ug/100 ml);
and with iron overload, 21 ug/100 ml (196-299 ug/100 ml). Based on
'these criteria, subjects participating in the present study would
appear to have ample body supplies of iron. ’

Per cent saturation of serum transferrin_(gssT) *

Per cent saturation of transferrin in the serum is calcuiatea
as a retiovof serum iron to total iron binding capecity, therefore,
changes:in-either or both eomponents will influence levels of % SST.
Levels of T.I. B C. in the control group were relatively unchanged
throughout the stugdy, whereas levels of serum iron decreased signifi-
lcantly (P( 0.05). Thus, the 31gn1f1cant change which occurred in
y 4 SST of the control group was due to the decrease in levels of serum
iron. Serum transferrin levels were® 50, L8, h6 and 41% for wéeks 1
7-8, 12- 13 and 20 ‘respectively (Table X). Normal levels of % SST
range from 20-~50% (85), with values below 16§ indieatirg.iron-deficiency

anemia (84, 85). Mean levels forvthevcontrol group feli within the

24
A

normal range. | 7
- . The % SST 136513 of tﬁe experimental group;were similariy'
affected by varlatlone 1n serum‘lron levels, whlch 1ncreased throughout
the etudy, T.1. B C levels remA1ned relatively unchanged. Initial %
| SST levele were 33% for week 1, and gradually increased ‘to W, h?,ehdﬁ
Lo% éﬁring ﬁeeke 7-8, 12-13 aﬁé éoarespectively (Teble‘x); The se
changes uereenqgjstatistiéallyysighificant,‘and mean values fell
‘within'norhél_raﬁge. o ‘,f'
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Eschbach et al. (Lbh) again classified subjects as to iron
deficient, normal or in overload'ironggtatus and reported % SST levels
" of 12%, 30% and 82% respectively.. Thus, subjects in the present study
had ample stores of iron as judged by # SST. Mean % SST values of 2L%
and 1L% reported by Lawson et al. (L7) and Brozovich ét al. (L6) wegpe
lower than the levels found in this study. Comty and co-workers (L3)
reported an average of 57% (range 3L-83%) in 15 patients receiving
3.6 units of blood per month and a mean level of 28% (range 15-h6%)
when receiving C.hé units per month. ! |

Based on }he parameters used in this study to ‘judge the
iron status of the;é 'subjects, they would be considered to .be Manemic

but not iron deficient® (L46). Hemoglobin and hematocrit were less

. than normal range, whereas indicators of body iron stores such as

-

serum ironilevels, T.I.B;C. and ¥ SST were normal. Failure of hemoglobin

and hematocrit levels to be normal could be due to insufficient REF
being produced by the .diseased kidneys (30-32, 34). Inspite of suffi- -
cient bouy stores of ifon; fewer numbe; of erythrocytes were produced
by the bone marrow than would be expedted fof the degree of anemia
(29, 31, 34, 37). | | e |

| Throughout the study many subjeuts in both the control and
experiﬁentél gréuﬁé were given iron dextran parenterélly, Iﬁ is
estimated th;t the control gruup received about 1430 mg of eiemental
iron per day by this fouﬁé;:and;tha expefimentalfgroup‘received about‘
390 mg .(Appendix. Table i) .Tﬁéée :a’;nuuﬁ;bS'are so large §cg)wmpareo:l with
the 5-12 mg of ifbn‘dﬁuained frum cunuumption of MJ 701L that any -
; effébt of the oral iroa was not evident. As iron stores of subjects in

this study wWere judged by several parameters to be normal, the amount

?
,
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AV | .
of parenteral iron given was sufficient to compensate for losses of
blood due to: blood sampling; blood remaining in the dialyzer and

blood lines at the end of each dialysis; rupturing of dialyzer’

membranes; and bléeding and/clotting of arterio-venous shunts.

L
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GENERAL DISCUSSION

» THE VALUE OF MJ 701l AS A NUTRITIONAL SUPPLEMENT

M 701 contains a source of energy; protein of high biologic -
value ano a broag'spectre of vitamins and minerals. Used as a supple-
ment, this product.had several advantages. It’is packaged in sealed
cans which simplified distribution to patients, as well as providing
a rough measure of the amount consumed daily.” Because the product is
relatively soluble in hot or cold liquids it could be taken as a

beverage, or combined with other fpods. The erange and strawberry

L
LY

p
-The simultaneous intake of enenéy and protein’of high

flavors were, generally considered "acceptable'.

biologic value could result in energy sparing protein. This could
account for the increase in both total body and lean body weight, and
the decrease in body fatness found in the experimental group. " These
changes occurred insplte of inter-current infectlons experienced by
subjeqts-B, 9 and 10, and the re-camnulation surgery required by

| subjects 9 and 10. Three of the L patients said that they hadlﬁmore
strength"‘and "felt better" while consuming the supolemenf. Similer
observations were‘?eported oy Liach and co;workers, who administered
MJ 7o1ul£;»5 MHED patients (9) One or more members of thethperimental
group said that they had notlced various other changes while conauming
the supplement. They said that they had a better appetite- had increased
their phy31ca1 act1v1ty, had noticed a decrease in the "uremic taste" )
in the mouth; that thelr hair was softer “in texture and wag' less

likely to be spontaneously shed- ‘and - that thelr fingernalls grew more

‘ rapidly. Some of the petients in the control group alSO'noted sim;lar

o



changes, but to a lesser extent. RO
MJ 701L was not readily accepted by all patients. Accept-

ability of the product was partially responsibie“for the character of

both the experimentai and control groups. Several patients did not

join tq; experimental group because they did not care for the Mexcess-

“ively sweet™ taste of MJ 701L. This was also the reason given by some

patients in the experimental group for decreasing consumption during
the study. The quantity of liquidAﬂeeded to dissolve the MJ‘701h
powder also caused problems. The‘originai directions state thet 6L0
ml of water should be mixed with 1 can of powder. Daily consumption
of this quantity resulted in undesirable weight gaiu\agd sensations

of fullness, bloating and/of nausea. Patients usually used 120-480 ml

e

of fluid for mixing, and consumed 1/3 to 3/l of a can of powder per

day.

Several patients in the experimental group failed to consume
the supplement while ill, so that after the 11th week.consumption of’
tﬁe gfoup deereased No one specific re;eon was giuen for stopping,
but monotony of flavor, excessive sweetness and limdted ways of serving'-

the product were among the reasons given.' ‘ | ‘ . N

MJ 7014 was originally foimulated as a liquid diet fer

"renal patlents. It contains sodium and potassium which are undes1rab1e
' bhen used as a supplement. It also contains purified amino acids as
a source of n;trogen which 1ncreases the cost of the product.’ Thus

costlgpu;g limit the future use of MJ 7Q1h as a‘eupplement by'MHD‘-'

#

2 patient80, . . " .l <“ » o | h o N . ‘ .\



THE NEED FOR BROAb SPECTRA NUTRITIONAL SUPPLEMENTATION BZ MHD PATIENTS

.Normal weight and adeqlate stores of bodyoprotein and’ i‘at

WSy

are p0331ble when MHD patients undergo dialy313 3 times per week: and ‘

consume a nutritionally adequate diet. This was evident in the present'
4 . : o

study by the experimental group. Patients in.this'(group began to
gain weight while consuming the MJ 70114‘ supplement ‘and delil\)erately’
decreasedtheir consumption of the supplement to minimize veight gain.
.Patients who volunteered to participate in the control gt'oup might
have benefited more from a nutritional eupplement, but even they .
were relatively Awell nourished. If for some reason patients are not
, consuming a nutritlonally adequate diet, are poonly nourished have . .
'an inter-current mfection, or must %ndergo frequent or extensive
surgery, then the admnistration of a supplement could be. o;‘ value.
Subjects part1c1pating in the experimental group maintained thei&
good nutr1t10na1 status , even when subjected to severe ;lni‘ections or
surgery. Consumption of the brt,hd spectra supplements may have helped
to buffpr any deleterious effects of’ tpese stresses. Whether the &
experimental group would have done as well if they had not taken the

supplements is unlcnown. . S \" _'
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| Uremic patients undergoing maintenance‘hemodialysié (MED)
can be malnourished. The purpose of tte present study wag to assess
the effect of broad ?pectra nutritional supplementation on the energy,
'protein and iron status of uremic patients undergoing MHD. &
Seven and L men comprised the control ahd experimental

groups, respectively. Both groups participated for 20 weeks and oon-

sumed their‘usual diet ad 1libitum. The experimental group also consumed
M Zp1h ad libitum, as well as vitamin supplements given in pill form.

The control group were given placebo pills. Various parameters were

used to assess the nutritional status of the subjects.
. B

: ENERGT STATUS

Total energy intake averaged 2100 kcal/day for the control
group and varied from 2500 to 3300 kcal in the experimental group.
This fluctuation was due to a variable ‘intake of M 701h by the
experimental group. Throughout the study the experimental group
gained approximately 3 kg. Thia veight gain could not be - accounted

- for as body fat since body fat decreased from 18 to TS% Skinfold
| measurements and calculation of the croes-sectional fat area of the ; - o™
~.arm also indicated a decrease in body fatnees. Ehe control group L |

gained about 1 kg throughout the Btudy, with a slight decrease in ‘ oo

. body fat observed o i S P

Pnomms'mus R B T .

Tbtal protein intake ranged from 77 Bh g/day and 89-103 g/day :4L}Q



for the control and experimental groups respectively. These subjects
~ seemed to be able to metabolize the generous amounts of protein without
adverse effect. BUN levels tended to be lower in the experimental

group than 'in the control group.' Three times per week dialysis likely

~enabled these patients to handle these larger amounts of protein. Lean

body weight, arm-muscle circumference, percéq&age'of hair in the anagen \

phase and serum albumin levels would suggest that protein status

“of both groups was adequate. BUN levels graduall& decreased in both
groups during the‘study_and this could indicate some endogenous use
of BUN for tissue protein synthesis. Three of L patients in the
experimental group weré subjected to stressful conditions sych as
Iinfections and surgery. Protein status of this group remained good;.

inSpite of these trauma, .The high protein intake may have been

responsible.

TRON STATUS

A

Iron intake was increased by 1-7 mg/day when MJ 701} was
consumed by the experimental~group. Without the supplement iron
’intake ranged from 12-1h mg/day in the control and experimental groups.

-Both hemoglobin ‘and hematocrit levels were low compared with normal

levels. Hemoglobin averaged appromately 8 g/1oo ml in the control .

"4'group and 9 g/100 ml in the experimental group with corresponding
hematocrit levels of 25% and 27% Although both groups were anemic '
';‘they were not iron deficient as judged by serum iron, iron binding

A .
o;capacity, ‘and- per cent saturation of serum transferrin ¢

'8upplementary benefit of oral iron administnation was obscured by
= concommitant administration of parenteral 1ron."u

c"

» Any possible T



&

THE NEED FOR BROAD SPECTRA NUTRITIONAL SUPPLEMENTATION BY MHD PATIENTS

’

~ The use of MJ 701k as a supplement to the ad libitum diet
of MHD patients was limited by the excessive sweetness of the product;
monotony; amou%t of fluid needed to dissolve-the product; and capacity
of patients to consume the supplement. Future use could also be
limited by the high cost of the supplement. Routine supplementation
of MHD patients may not be necessary. Subjects in thé present study
were metébolicalif able to handle relatively generous intakes of
protein when dialyzed 3 times/week. Many were able to maintain normal
weightiand adequate stores of\Body proteinsand fat vh;f;\ponsuming
a nutritionally adeqiate diet ad libitum. If for some reason patients
‘.are’not consuming a'nutritionally.adequaté diet, are malndurished, or
_gubjected:to extrg streés of surgery or prolonéed periods of in:gg}ion;

.

then a broad spectra supplement might be indicated.

=
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MBLE2 -

.Instructions:_ food'intake record. 'A;d \

- THINK Completenese, Accuracy! S
1.. ‘Please record all food and fluid that you consume eaoh day for
" ‘seven days; beginning -on Monday.  Include all snack and nibble
- foods too. The only-items that can be. omitted are spices and
_water! Be as specific and descriptive as possible s0- that _ N
accurate calculations can be doneklater. & . o ": R

f
- 2. Accuracy is important too, in recording ‘how much is eaten and :
. .drunk. Estimate amounts as closely as possible, using a: standard
’ measuring cup, spoons, or a ruler when 1n doubt . _ A
";;3;‘ Oil used in frying, flour or: crumbs used in’ breading, or ingred-.“d!fl
- ients in food mixtures should also be indicated.  Also the method -
. of cooking, for examples br iled baked creamed. Please note i ., . o
' -<u.under ‘the. "descriptlve" column o _ _ L u.:'i e *“SA,
| ha Please note if food has been lost due to vomiting._ When possible '
L estimate the amount.; o , . o :
. Sa'-_Here are some examples of "how-to" record the food and drink of
o the day- Lo , L ‘ S

R

flour .

'-'ood/fluid T
mme

‘- .5?éniflakes;

R pudding Jf

' cream

'~)._

[

’?t%ééfv tw |

|t tes

Cltep L

Amount “ :

1 f2 tsp -

" 5-1% cubes. ‘beef
1 2 tbsp potato
1 small carrot e RN
11k chopped celery SRR
‘-1tbspgravy EFTINNN N

"liver?ff B about_3 oz;rsw,‘ ’

scrigtion. g

' l homo fi fﬁ;l;j”f

home-made butterscotch;if.»"

10% cream, Poured on o

top pudding

baked

D

'fit ueed to floux liver ;53=?‘“'.

- white, :r‘!i flf H-’iaiffl""‘"



 Food intake record

 TABLE 2 (Continued)

© " Study week .no.'~‘ 41 L

| Da;ta L

s

Time

:',Food/.'flui_d, ftefn L

: Deéct_;ﬂlﬁﬂi’éﬁ_. S

.to

) 6:00° a.lm._ |

12:00 noon |

-to"

: 6 200 p.m o

1240~O 'nodn 1

tor

| _600Pm.

12:00 mia- |
 night. o B

> night -
to

| 12:00 mid-‘-”ju

.\4‘ 6 OO a.m. ‘“.-;__.'- ‘., .

N

o'-‘l S

If taking the MJ powder please indicate-;-_ e

Y. amount consumed: * - . .,

2. " when consumeds | .. i
c _3. ' recipe or way consumed-

A




TABLE 3

‘( s

*

N~
" / : De’vel;épéd -an'd'At'es'te’c.l:'é{;"f:hé:_.‘ e
Univerqity of Albér’oa el

:.». School of Household Ebonomics

'};. Division of Fbods and Nutrition

"'ng_‘, ‘.i 1973 T

- T~
L o N
! .- - . R

 Recipe Booklet Using Mead Johngon Prodict 701k

R




-Each recipe yields 1 serving. ,:'

.‘3‘

K Stirring, beating or blending helps too! ;_”\,,' f

B S
L | TABLE 3 (Contimmed) . . . |

le

uEach serving contains 2/3 cup of Mead Johnson 7014 powder, which

is }/h of a'can, Remember that you are required to take 1 can

bllevery day.; j* U s - »,l- _!.fi;'_'"

The fluid per serving is indicated for. each recipe._ only the

~ actual fluids in the recipe are included in- the calculation. The
‘powder is considered a solid food.ua ; aT,_,“

 Although the Mead Johnson 701l; powder diasolves 4n cold vater 1t

dissolves more readily in warm water,. and.best in boiling water-

‘_, ,

;Cold beverages usually taste less-sweet than warm or hot ones.

o get the most nutrition in the least amount of fluid add the
“Mead Johngon -701);. powder to water,” tea, milk, juice, or any. other A
;g:beverage you.drink, = Then you count: the—fluid from these. beverages L
f,and get the bonus of extra nutrition from the powder._@~~»: ~."

3ﬁf_The beverage8 may be taken as an appetizer, with or after a meal,‘:'"
'-.or in-between meals, or as a 1ater-in-the evening *soother"

"thhree flavors -are possible-? orange, strawberry, or a blend of
o ,strawberry'and orange. Try all three, for greater variety._, E

e

3 71lgible, -using Mead Johnsori 701k orange ‘and strawberry flavored: - el

.. powders. Experiment yourself! Create some- new beverage recipes.,;iﬁ’f«'“
' ’-]_Let's swap ideas' ’ e RIS SRR

These. beverage recipes are just some variations that are. poss—-wf“;il55.t

"vﬂbissolvé-i 2/3 cup orange of strawberry

Drink cold, or hot.,,.-;

inz 1/2 cup: water (cold or: hot)

u..i-




o .1k;TAB;E'3-(Qontinu¢d3' o

\41‘

M Orange Juice -

}:_ o E '-{!fFluid- 120 o

g ~Di‘88’0ilvie= 2/3 cup of orange MI T
v in: 1/2 cup or‘ange juibe V

v

A ;U‘. S - g . . ‘ ». : :v, ”}._A‘ Fluid’ 120 00 : \. ‘ - = . R

‘ Brew tea to the strength you enjoy 1t, (or stronger) IntO..-youri‘;.‘_ B .

f&VOI‘lte oup pours '1 /2 cup hot tea - AR

N StlI‘ to dissolve- 2,3 cup orange m
‘Enjoy. hot garnlshed with a cinnamon stick

varjatlonof Vitaminized iced tea~f*

,: Brew tea to double ‘stréngth.  Chill. Then add the MJ.powder in above Tl
: a.mounta. Serve nver ice witn a lemon slice. : SR

ST g ‘ R , Iield: g serving T
T 75*~“?'.’“l,h:;;3*;(~,  Fludde 1SOcc N
Add' e :- - f-i- 1/h oup milk ;57"1}ﬁ5;;;f; ffoiff:‘*"’"ﬂ
\\. Grad\,tally beat 1n~ 2/3 cup orange or strawberry m / B :

En.‘]oy it /chilled as a night-time drink or at breakfast.-_

R
R




'~s

‘;ef Variations"

&

~ ‘Combiné together by beating: 1/2 cup'\milk

S
Variationss-

1.

v
TABLE 3 (Continued)

.‘ » l_ .‘.‘1‘. . ‘- N ‘ LT - B
W Milkshske -

'Iield- 1 serving
Flnid' 200 ce -

'2/3 cup orange-or strawberry MH '
| - 4 scoop vanilla ice-creamkg Lo
Use 1/3 cup orange MJ and 1/3 cup strawberry MJ

Use different flaVors of ice-cream.

LT

Stlr to dissolve'

Pour thls syrup into a tell glass, theﬁ~*~“v“

.

Add~

ino

Top with' .«1"

Sip w;th 2 etraws!

: ‘;\‘5-‘:

I Soda T
| | Fluid" 200 ce
o ﬁ T AR
2/3 cup orange or straﬁberry MJ 7.‘;ﬂf*f T
1/h Cﬁp chilled _pop e T TR A

1 acoop vanilla ice-cream : R

1/h cup chiled.pop. S

41.1/3 cup orange MJ + 1/3 cup etrawberry MJ 3f7fr
_ Different flavors of 1ce-cream R :
"ffPQp- gingerale, lemon-lime, orange, grapen'f,f,

.”dea water or tonic water




Desserts

‘h. During the weeks when you are required to record your food intake

':Chill before serving. 2 f ERE

\
O
AR
-

, o -l
o N TABLEL(ggnmued)

i
o
\
I

1. Each recipe yields 1 servxng (1/h can or 2/3. cup of MJ) or

2. servings (1/2 can or 1¥;cups of MJ) ' '%- W

| Remember that with each serving you consume 1/l of a can. waever;]
in a day you are required to consune 1 can, o ,j o

" 2, The fluid per 1 serving is indicated for each recipe.-&gnly ‘the’ }_,”,.1

actual fluids used in the recipe are included in the c culation._ L

3. Because the Mead Johnson product is intended as a supplement it

is hoped that these desserts will be taken. as extras, not in place
©of your regular, desserts. For a good cbmpromise, add: yourrfruit
- or otherddessert to these recipes. thre nutrition less bulk!

S

. Please indicate which recipe: variation you consumed.  For examp1e~ g
1 serV1ng M cream with 1/2 cup sliced fresh strawberries. S

MJ Popsicl 'A ) ST
SR T f Yield- 1 serving e S b

: Dissolve: 2/3 cup orange or. strawberry MJ

‘ins §3/h cup. boiling water

i iPour into refrigerator tray or popsicle mold R B SR T
: 'tFreeze until‘solid R A TR BEASRARN R f*_?~¢.i N R O L

et e e Yleldz 1 serving

:,-_‘i,

J.h'Several hours~before Serving blendc 2/3 cup orange or strawberry MJ

*,;,1l”_h f t_ i'.iné 1/h cup vanilla yoghurt

'“hi.variationﬁ-*.ir M7 nghurt using strawberry Yoghurt e

23 M7 Yoghurt using orange yoghurt L '-_‘ , -
Experiment with*othar flavors of yoghurt B IR




TABLE 3 (Continued) =~ S
MJ Jelly - ﬁ'r |
- U yield: 2 servings o 3
F/R?d per serv-lné' 100 ce -

k3 ) " \ ” ‘ - ’ ‘ : . i N » ’ N “ At
. Soften: 1 -tablespoon u.nflavored gelatln IR )

- Ang . 2 tablespoons cold water ‘ L o A

5', ]_}iésol‘ve-* 1% cups orange or strawberry My R o

in:  2/3 cup boiling water < . | .
add- 1 tablespoon lemon :juice

Combine gelatin and sy'rup stirring until dissolved
Ringé 2 molds or serving dishes with ¢old water. ... - . ...
Pour gelatin mxture into dishes. Chill until firm. S

o Yarlhtlons: .
. ‘ . -+ ¢
6.

.-

I 4] Jelly with ice*cream .-
M jelly garnished: with fruit

MI jelly with creani ; AR
- MJ jelly with custard sauce . .

N

MJ jelly with fruit folded into jgﬁy ﬁﬁen it is .
_ partially set '_ :

M fruit juice 3e1'1y.-use 1/3 ‘oup fruit. Juice
i /instead of*1/3 cup. boiling water.. : L
h milk Jelly--use 1/}.cup milk instead of 1/3 cup &

7.
-/ - bolling water -
8. MJ ‘Bavarian. elly--use /3 oup whipped cream inatead )
: bf 1/3 cup boiling ‘water. ‘ '
S M oremm I
S R © . Yield: 1 serving
/ R qv"l?luid:::.,éo cc_’

/

- Variations' "1~

Chill before serv1ng.-_

In a/refrlgerator bowl blend- 2/3 cup ora.nge or etrawberry MI

‘ 1n~ 1/h cup sour cream

MJ Cream m‘ch fruits folded into it :
T MJ. cream made with: 1/3 cup atrawberry MJ ang 1/3

93

L2
e ’x_cup orange MJ. T i e



o

: / v 9&
N I -~
.‘.' TABbE 3 (Continued)
' MJ Fluffy Dessert
N - S | -‘_? ,:- ') | Yield: 2.serrings

L T S Fluidlpereervi + 75 cc.
In a saucepan soften 1 tablespoon unflavored gelatin -« - ,ngfl\' f,b

- in: 1/h cup cold water . .
Then heat, graduallv'add_ng: E cup orange or strawberry MJ ; nﬁ y
Stir until dissolveq =, o ‘ o Fa

Remove from heat

In a bowl beat untll frothy° 1 egg yelk
. o ’ add: 1 tablespoon water -
© and: - 1/h eup orange or strawberry MJ

Beat until thlck SR N ) T g
Add some of the hot gelatin mlxture to egg yolk. Mix and add’to re- - %,

" maining gelatin mlxture. Cook until thickened, stirrlngfconstant}y.

Cool sllghtly.

Beat untll stlff peaks form~ 1 egg white

Fold yolk‘mlxture 1nto beaten egg white. Pbur 1nto serv1ng dishes.-ak

Ghill. , . _ , R ,;;;c ,‘k»g_ _ R P

Variation: MJ Fluffy Dessertawith fruit' fold fruit into the dessert
o when combining the egg yolk and egg white mixtures, A

MJ Plain Sherbet B

..v B ,' ‘. - : '~'. ‘ ,._,‘\

!1eld-< 2 servings

R . Fledd per. serving- | '120 o
Dlssolve-~ 13 cup orange ‘or strawberry'NU [ PR RN [R
s 1nq. 1 cup b01rhng water SR J“;quvtv{eero..f,,tgr s -
B Pbur 1nto refr&gerator tray. .Qt'? e | R ‘ ".'-ffgisi-
. Freeze until partlally set, then, remove from tray yo bowl.. Using egg
beater or hand mlxer, beat until fluffy. Freeze. 2 e
Variations-" 1w Plain Sherbet, with Pgg White: *4
S _f Beat 1 ‘egg -white to almost stiff- peak stage. Fold L
. . partially frozen beaten sherbet into beaten egg white. SRR

- Then. refreeze. g

= T TSR e Ly
o M plain snerbet with 3/h cup orange . NU powder + 1/3 ;/' L
'.,f’,cup strawberry'lﬂ'powder (or vice-versa).~ R Thgf“”t




II.

I11.

. Personal history:

-~ .

’

Y ) Y

- TABLE |

./’T\\ - . HEMODIALYSIS NUTRITION STUDY. = ¢ BTRE S

* DIETARY/NEDICAL HISTORY QUESTIONNAIRE. T

o
i

t

Name

.b‘r’.

Birthdate : Occﬁpatibn

[

-

A, Before the onset of kidney diseaset

Ebiolggygof chrdniébrenal failure:

>

' Diagnosis

Approximate date of diagnosis  © IR ;. .

AN . Y Soer

‘ . ; . ‘ »; o ) ,__‘v . . - ; i - ‘ ‘w/‘ .
. . ‘. - ‘ . ) . ) s
Pertinent history: - s S o

C & . \ .‘v;"
. Height .

Weight

. General state of health -

| Mppetite . ol o e

Y -

‘, Mghicatibnb/Vitéminéééépperiﬁéfe‘lengtﬁfbf’tiﬁéif;?{ S
o k . N _-‘_) a . . ’ R »v.,““A

S

~ Were food habité;éﬁd.iﬁtake;differéﬁt'frpﬁTtodaj? R

S Fel L
St &. -

o5

_Marifal Status”



Special diet required?

\I_f yest: . = | ) \

S
(

‘ ’ . s —t . \
TABLE I (Continued)
« : ‘ . (
With kidney disease but before beginning the hemodialysis .
program: T - _ I

Weighp -

Al

S\xrgery | required- | »

Medical prob'le‘iusa _
9 “ .

boor e . .
.

Mediéations/vitamins--indicate length,of time and' dosage

r ! ‘ - ) fy
. . . » . g .

D}ieit ‘orde‘r.(g)‘ e RS ; L TR

‘Date when ordered .
* Date when diacbntiﬁﬁed_ o \,

N
Comments . =, ' *




Voo

& 4 .-

| Special diet required? Able to follow? - .-

TABLE h-(C%ﬁtinued) R

C. With kidney disease and peritoneal dialysis (if applicable):

.

) Approximate dates of peritone31 dia1ysis -

%Nuébef'of_péritoneal.dialyp}s*fequires: o
| Per week - o

, Totally .

4

Hours per dialysis treétment.
. ) ! ) ‘ ‘ .
Weight . o
: . A ‘ .
_ Effect of peritoneal dialy?is on stat® of ‘well-being -
o Et e el 5 on SRk
_ - S S

NENRL Y R

Medications/vitamins--indicate length of time and dosage <. -

L N X

i ’ ; - ; » . "i [‘ . :

&

t
97
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" TABLE 4 (Centin'ued)

- D. With kldnev dlsease and on the hemodl;aZ_Lyms program- ~

' No. of months on dialys:.s
Daﬁe oi.‘. T,St.lbdielysis. J"’

v ﬁeight_, at- 1t dlalysm E | o B | S / N

f> Refer'eeee '"dry';reigh;c" today ”

Usual mumber ofs

Now F'Dure,tﬁi"dn - P58t H'."'Duratioxij

.Diélysis' pez" \:e_ek” : R

; Hours per dialysm
: treatment o

-.Type of kidney machine usually /used for dialysis

Ca:mula or: A-V fistula R U> R ,i o - .' 3
e What effect does hemodialysis have on (1) usual state of

' well-be:mg (2) fooc}ﬁntake and (3) ability to keep food
down' - .

' Ju__st' ’before' 'dialysis' : . b :
¢Dur1ngd1a1ysis R \

ot

| Additidnal coments




A

TABLE 4 (Continued)

D. With kidney

-

.

disease and on the hemodialysis J’)rogrélm:'

Dists prescribég :
(Keal Pro Na‘* k*)

- Length of timé required| 5

LY

Comments :

VN

99



- IV,

_ Initial and past drug theragx;

. TABLE } (Continued)

i00

Medicétion_

v-No;

Yes

Dbéégev

- bﬁfatiOh"

Cbmménts_

| Multivitaming -

(specify)

| Iron

|Folig Acid

Vitamin D
- . .: . 4

' Dihydrothé¢hysterol:.

~

Y

R
V

Calcium

SR ‘
| Other vitaming or = -
. minerals}(specify) R

"Phosphate-Blnding 3

Agent -

) fPotassmn-Binding
FAgent '

;Ahﬁigcdégulénﬁf g »

ot septioptis dmg

'Cbrtiébné“ o
5..\‘.. Lo L

I

A

| Testosterone .. . .

~. | |other (specity) -




o : _. ~ 1o

TABLE 5~

Feedback questionnaire.

I5’%overa11"op;nions, o
" ,II. Health, phy51ca1 activity and events relating to hemodialysie-:f'
SR during the study period. L . _

: ;.l' L
Y R

.lIII. Opinions regarding the parameters used during the studyg ﬁ.}o:;
- A AAthropometriC°v f‘{Afg‘,. f}'.f;‘ﬂ 7;»;155:;EV",f : ie;if‘j};Lf:jiﬂ;
; Gl Wbight' 1 .b_ .~ >“ l L ‘ ST v. L f
"}2 Mid-arm circumference;__? _{Vfloh ;:Vij1 flfoii?;to‘ :;;iif;“ ;oio

3. .Skinfold calipration.ff;_ ‘

B, YBiochemical-
v

1. Amount of blood sampling required. .j_'i:fj_ o
2 el

Blood loss.,,,-«ﬂt”i‘

Jbgifvidgyﬂr§¢a555a flﬁida;ntaké.reéordg{ff“}1?’

"IV, Opinions and recommendationa regarding the nntritional suppleaofzfo:f':f‘o
. ments useds’’ S e TN

o .. -

f ;:‘A?' Vitamdn and mineral SuPplement placebo.;;fﬁfff""
B MJ701h N A T

R A@iﬁ’o‘r@ mms and miggestions. .
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